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The Catholique 
'Þ LANISPHEA@AR 


Which Mr Blagravecalleth The 


| Mathematical oY 


Briefly and plainly difcribed, 
Five Books. 


The firſt ſhewing The makzng of the 1 nſtrument. 
- Thereſt ſhewing the manifold Vie ot it, 
1. For repreſenting ſeveral Projettions of the Sphere. 

2. For reſolving all Spherical Triangles. 

3. For reſolving all Froblemes of the Sphere ; Aſtro» 
nomical, Aſtrological, and Geographical. 

4. For making all forts of Dials, both without Doors 
and Within ; upon any Walls , Cielings , or 
Floores, be they never ſo Irregular, where-ſo-ever * 
the Direc or Reflected Beams of the Sun may 


Come. 


All which are to be done by this Inftrument, with won- 
drous Eaſe and Delight. 


A Treatiſe very uſefull for Marriners, and for all Ingen” 
ous Men, who love the Arts Mathematical. 


By Joun PALMER. M, A, 


Hereunto is added a brief Deſcription of the {\ROS-STAF, 
| And a Catalogue of Eclifts, Obſerved by the ſame 1. P. 


The Heavens declare the Glory of God; andthe Firmament ſhzweth his 
Hand: work. Pſal. 19. 


————— 


London, Printed by  Foſeph HMoxon, and fold at his Shop on 
 Corn-h;B,at the Signe of Atlas, 1658, 
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I FOAN TYTSDEN 


' Doctour of Ph y/ick. 


Sir, © 
Any Learned Men have complained that Mr.Bla- 
pes Mathematical Jewel, (as he calls it) 

* © both the Inſtrument and the Bock are rarely tu be 
found. That the Book alſo by reaſon of the Interpolation 
of Gerama Frifius hzs precepts t5 longer then needed, and by 
reaſon of the Authors frequent interruptions by vexatious 
Suts in Law is ſomewhat confuſed ; whereof himſelf” com- 
lams mm bus Pretace to the Reader, and in the Concluſron 
of the Fourth Book , and elſwhere, wiſhing an amenament, 
At your requeſt eſpecially I undertook, the reformation of 
that Treatiſe, which now at length I have fimſhed. Gem- 
ma Frifius was the firſt that brought this Inſtrument to ſome 
'i | 15” 3 me calling 1t Afrolabium Catholicum, but 
| meaidthatby a Curſor and Brachialum which Myr Bla- 
grave happily deviſed to performby a Reet and Label,with 
more eaſe and delight. T have no deſigne to deprave the la- 
bours, or to obſcure the Names or Fame of thoſe ingenious 
Men, by whom this Inſtrument was contrived, and advan- 
ced to ſo great perfefion ; but as Mr Blagrave ſaid when 
be took upon ham to reform Gemma Frifius his Treat:ſe; ſo 
I jay of my laſt Editton of the Inſtrument after both, Facile 
eft Inventis addore, S urely if men deceaſed have any 


T Knowledge or regard to what # done after them m this 
FA - 'S Az World + 
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Epiſtle Dedicatory. 


World : and could have communication. with thoſe that re- 
main here, I ſuppoſe Mr Blagrave's Ghoſt would ive me 


* thanks for domg that which he heartily wiſhed to: be done 


but for want of leaſure left unfiniſhed : and I fhould lhe” 
wiſe thank himby whoſe means I became acquainted with 


thus excellent Inſtrument : which, next to the Spear or 


Globe zt ſelf; 15 the beſt Inſtrument, in my judgement, that 

ever was deviſed for Attronomy: and for the eajfer makin 

and portableneſs,1s to be preferred before the Sphear it ſelf; 
My aime hath been throughout this Treatiſe to Write 


4p lainly, Methodically, and with as much brevity as might 


conſiſt with per ſpicuty, remembring that of” the Poet, Bre- 
vis efſe laboro, Obſcurus fio. - How far I have attained 
my Intention, the Reader will judge. If this work ſhall 
be found uſefull to the World, the thanks is due to you, who 
firſt ingaged me mt, and for the furtherance thereof took 
the pains to delineate the Inſtrument for me with your own 
hands, in Braſs Plates of fifteen inches Diameter ; which I 
eſteem very highly both for the exaftneſs of the work , and for 
the work-man s ſake, to whom for more then twenty Years 
paſt I am alſs many other wayes obliged. I confeſs I have 
been ſomewhat ſlow un performing my promiſe to you,becauſs 
this Treatiſe hath taken up onely my ſpare hour#, which by 
reaſon of infirm health, and more neceſſary emploiments, are 
not many. | | 
| oir, Iam 


Your Servant, 


EQton Apr, r. ON | 
John - Palmer. 
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The farſt book of the 


Catholique Planiſphear. 
Wherin - 


| 
| Fhewhole Fabrickor makingthereof plain- 


1 
| 


ly Delcribed. : 


d 


'' ; CHaP. TI, | 
Of the parts of the Planiſphear. 4nd of the Mater, 
| his matter and Lineaments. 


His Planiſphere'is made up of five parts 
x The lying plate, called Aater, 
2 The moving plate; called the Rete, Reet, or Net, 
3 The Ring or Limb, | 
The Label. | 
5 The Sights, 
IThe Mater is a round plate of metal or paſt-board flat ſmooth, 
d ſtiff: the larger the better. And it you will have che cir- | 
es aQually drawn for every degree, it had need be ten Inches 
leaſt in Diameter. If it be made of metal (as Silyer Braſs or 
Tin and Tin-glafs in equal quantity melted together) it muſt be 
ell poliſhed: bur it may very well be made on a fair paſt- 
goard, paſted on a Maſſie board: for thereon the Lineaments 
ay be diſtinguiſhed with inkes of ſtyeral colours, which 
nnot be if it be made in metall, o 
! The Lincaments of the Mater (though chey be firted to re- 
| Nv B preſent 
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The firſt Book of the Fabrique of the Planiſ] Shear. 


' the Limb. This circle fhall be the great Meridian paſſing | 


|  lines;or elſe lic Oblique to the eye,as do all the reſt of the Meris 


'B D (or from the Pole Bo the ſeveral degrees of the {emicit- | 


preſent other circles of the Sphear alſo, as ſhail be ſhewed, yer) 
molt aptly repreſent the Meridians and Parallels: and theree 
fore ſo we call them here, while wee ſpeak of the Favrique. 
Among the Parallels the rwo Tropiques and the two - Poler cir- 
cles are to be inſerted. And laftly to theſe you ſhall ' add the 
Ecliptique:and fo you have all the otxoat of the Mater. 


a, 


— © Acrrnrnamc.. eee ee eee a. Gr Dae 


' Forthe Deſlinſetion whereof, 


' x Uponthe center of the Mater plate, deſcribe the funda» 
mental circle, (about an inch within the edge, if your plate be | 
12 inches Diameter) that ſo a convenient ſpace may be left tor | 
| 
3 


through the Poles of the world,and alſo through the Zenirh an 
Nadir of your Countrey;and is the bound by which all the Line- 
aments of the Mater are ineloſed. Draw two Diameters crofling | 
one another in the center at right angles, and dividing chis Mert- ; 
dian into his quarters, let one of thele Diamerers be A B the | 
Axcree-lice, the other C D the Equator or his Diameter: divide * 
_ every quarter of this Meridian into go equal parts or 
egrees, ; 

his Meridiat onely of all the circles of the Mater, falleth out | 
to be a full circle in this proje&ion, . becauſe the biſeRion of the | 
Sphear is ſuppoled here to be made in the plain thereof, and ve- 
cauſe the eye is ſuppoſed to be the Pole thereof, and fo equidt» 
ſtant from every part thereof. The reſt; of the Meridiars and Pa- 
rallels their Semicitcles are in this P /aniſphere fore-ſhortned ace | 
cording to Optique reaton, (as ſhall be turcher explained Ch 2) 
becaule they all either are great circles pafſing through the eye- 
poiur, and curting the Meridian at Right angles, as the Axtrees 
line or Ez{t Meridian, the Equator, and the, Ecliptique, which 
are therefore projected upon theic Diamerers.and become firaight 
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dians and Parallels, which arte all of them projected into arches | 
lets then a ſemicircle; and yer every one of chem is to be accoun- 
ted a ſemicircle foresſhortned, and to be divided as a ſemicircle 
into 180 deorees, , ; 

2 To delcribe the reſt of the Meridians, you ſhall lay a Ru- | 
ler from the Pole A to the ſeveral degrees of the. ſemicircle C |} 
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cle C A D, for all comes to one) and mark where the Ruler 
interſe&s the Equinoctial line C D for every degree;ſo ſhall yoy 


|- hayethe Equinoal divided into 180 deg. (v:z. 90 degr.on one 


ſide the center ,and go degr.on the other jthrough which diviſions 
or degrees the ſeverall Meridians ſhall, paſs and all of them muſt 
meet 1n both rhe Poles. Therefore having three points given for 
every Meridian (viz.the two Poles A and B and a middle point 
in the Equator C D bring theſe three points into a circle,and you 
ſhall have the true arch of every Meridian drawn on the Planif- 
phear;as they appear in this Projetion:which how to do ſhall be 
turcher ſhewed Cnap.3z. 

3 To deſcribe the Parallels,you ſhall firſt divide the Axtree- 
line A B into 180 deg. (as you divide the Equator -C D) by 
laying your Ruler from C or D to the ſeveral degrees of the op= 
polite Semicircle, and marking where the Ruler interſe&s rhe 
Axtree-line A B;or with your Compaſſes transfer the diviſion of 
the Diameter C D to the Diameter A B; ſo ſhall you have 
three points given for every Paralle], whereby his arch nay be 
drawn:as for example, the tenth Parallel North ſhall be drawn 
from the tenth degr,of the Quadrant D A, counted from D,by : 
the tenth diviſion of the Semidiameter E A, counted from E, to 
the tench degr, of che Quadrant C A,counted from C:and fo of 
the ret, The Tropiques and Poler circles are deſcribed as the 
Parallels, Yet of then ſee Chap, 6. 

4 To deſcribe the Ecliptick, number his greateſt Declination 
(23 degr-30.mi.) in the Meridian from C,towards A to F. and 
again from ND toward B to G, then joyn the points F 'and G 
wicha firaight line which ſhall paſs through the center of the 
Mater and be the Ecliptick.For dividing whereof you ſhall on- 
ly transfer the diviſion of the Axtree-line or Equator upon this E= + 
cliptick line (for all Diameters have like diviſions) _ you ſhall 
diltingyiſhevery tenth and 3o degr. by longer firoaks, and ſhall 
ſet yy at G; iy and a, ar the center; 5 art F: and the reſt in their 
order, 


Cray, II, _ 
Of the reaſon of this Deplination. 


Or the better underſtanding of the reaſon of this Declinati- 
on, either take or ſuppoſe ro your ſelf an hollow Sphear or 
p- B 2 b | Globe, 


F 


F 


"4 


| # 4 | The firſt Book of the Fabrique of the Planiſj phear, 
| 


Globe,of equal diameter With your great Meridian before drawn, 
Cut this Sphear by the Meridian into two diſhes or Hemiſphears, 
tt T the one repreſenting the Ealtern, the other the Weltern Hemiſ- 
2.13188 | phear of the Heaven: So in each of thele Hemiſphears the Meri- 
þ dian is an whole Circle, being the Baſe of the Hemiſphear, or 
Ml brim of the diſh: bur che reſt of the Meridians,the Parallels, Equi- 
; ; | | nol, and Ecliptick,are all biſeRted by the oreat Meridian, and 
| . . fo youcan have but half their circles in the Eaſtern Hemiſphear, * 

; and the other halfis in the Weltern, * 
; Next luppoſe alſo the plain A CB D, to be a thin plate of | 
ft ſome trantparent matter, as clear horn,glaſs,or chriſtal; and this | 
plate fitted to flick in the diſh mouth (that is, in the Meridian | 
of the Hemitpheat)and upon the center E a ſtraight wyre to be e- 

. xected perpendicular to the plain A C BD,and the length of the 
2 ſaid wyre to be equal to the temidiamerer E A. Now place your 
[| | . eye at the top of this wyre,and look up'the Eineaments of the He- 
|| Aj nuſphear through the glais plate, and oblerye where the viſual 
11 lines drawn froar the feverall points of the Hemiſphear to the eye 


tel 4 
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cur the gjals and what kind of lines and arches they do paint u 
on the glaſs,and you ſhall tee there that the femicircles of che E- 
quator, the Eat Meridian, and the Ecliprick,will be depainred on 
| the glaſs in firaight lines,” becauſe they be great;Circles and paſs 
"1 21. through che eye- point: of this. proje&tion)and chg\ lines paſſing be- 
; rween your eye and the ſeveral degrees of —_— them ſhall di- 


- 
| 
; 
. 
| 
| | / vide their Diameters upon the glaſs into'fuch parts, as they are 


divided by the precepr of the former Chapter. For the top of 
the wyre(here ſuppoled-to be che Welt point of the Horiz.on 
| 3s the true eye pointfrom which the Diameters A B- and C DY 
1  aredivided, and from which che whole projeQiion of che Eaftern. 
[19 | Hemilphear is made at one view upon the glaſs But becauſe 
ÞF this co:.cave Hcmitphear with his wire or Axis erect, cannot ea- 
FY | | fily be pitured on a flat, therefore to ſupply the want of » ſolid: 
ti Sche 'm you may confider that the Axtree line A-B is not onely- 
I the Di-meter of thc Eaſt Meridian, butra common Diameter to- 
"nt , | all che Meridians:and therefore if you take your cy point at C or 

[ "4 
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D,and by your eye beam or a ruler laid.from ore 'ot chole points 
to all the degrees of the oppoſite iemicircie.do deyide the Axrree 
line, i: ſhall be all one xs 1f you had dividet him trom che trop of 
; the wire by the degrees of the Eaft Meridian which paflech 
through the bottom of the concaye Heniiſphear, For all great 
| Circles 


1 
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— 
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Circles of the Sphear and their Diameters likewiſe being equal, 
look how any one of their Diameters is divided, in like man- 
ner they ſhall all be divided, if the eye be alike ſituate to 


them. | | 
Cray. IIL, 


How to find the centers of the Meridians 


froe ſeveral wayes. 


thus found, 
I, You have by the firſt Chap.three points given, by 
which they mult be drawn (-z.) the two Poles, and a 
third point in the Equator) and how to bring theſe into a circle or 
arch,is ſhewed by Exclid.4, g.But I think this way incomodious 
for this purpole. | 


# | He centers of the Meridians and their ſemidiameters are 


2 A better way is to get the centers by proflers, thus, 

Lec it be required to draw the twentieth Meridian whoſe points 
given are-A 2 B, Having firft extended infinicely the line C D, 
ſet one faot of your Compaſles at adventure, in the line C D, 
whereabour you oueſs the center ſhould be, and extending the 
other foot to A or B, carry it about ar the ſame extert towards 
2, and-if it touch che point 2, you have raken the true center, 
and may draw the arch as is required, if your Compaſs over- 
reach, you mult narrow ir, and come nearer; if it reach ſhort, 
widen your Compaſs, and leck your center further, till' by tryaL 

ou li 
D,and the other cut the middle point, and one of the extream 
points A or B, it ought to cut the other allo, if your plain be flar, 
and the line C D fraight and ſquare to the line A B:burifany of 
theſe have failed, you {hall never bring the three points into an 
arch while the foot of your compaſs |:andeth 1n the line C D, 
Therefore in ſuch caſe ſet one foot in A,and draw with the other 
foot a ſhort arch croffing the line-C D; then ſer the.(tanding foor 
in B,and with the running. foot croſs the ſhort arch laſt drawn: 
where theſe arches'crols will be the center, by which you may 
draw an arch-cutting A and Band if it cut 2 alſy,yeu have your 
defire.. But if this arch over reach'a,widen your Compals: if it 


3Z come 


ioht upon it: if one foot of your Compalſsliand in the line C | 
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- come ſhort of 2 (the middle point) narrow your Compaſs, and 
try again in like manner till you can compals all the three points 
} in the lame arch, 3x SN 
ft * 3- A third way. ſuppoſe you may know that every Meridian ” 
| '  - Cuts the Equator twice, viz. in ewo oppoſte points diſtant x80 
degr.one from another: as,for example,the Meridian which cut-. 
teth the Equator in 6 degr, of Right Aſcenſion, cuts it again 
in the oppoſite degr, viz. 240, Now if you can figd cheſe two 
points in che Equator line C D, the center will be in the jult 
middle berwixt them. One of theſe points is already given 
within the fundamental Circle;the other without, is thus found. 
Prolong your Equator infinitely beyond your plate boch wayes, 
: and divide the extenſion thereof by like realon as you divided his 
lf | Diameter, viz. as by a Ruler laid from A tothe ſeveral deg, of 
| - the Quadrant BC, you devided the Semidiameter E C inte 90 
| degr. ſo keeping ftill one end of your Ruler fixed at A, and car- 
rying about the other end thereof to the ſeyerall degrees of the 
vi Quadrant C A,you nay divide the excurrence of the line E C 
1188 into 90 degr.more: and {EC and his exccurrence or centinua- 
tion will be half the Equator divided into his degr. and E D 
with hisexcurrence on the other fide will be the other half divi- 
ded by like reaſon. And thus the whole Equator is projected in 
one [traighc liae,and divided into degr.alſo. Then having a point 
f | given Within your fundamental circle through Which che fixtieth ; 
«| Meridian mult paſs (viz the 60 deg.of che Semidiameter E C or ; 
q 
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| | E D)number thence over the center to 180 deg. and there is the 
| point where the other, ſemicircle muſt groſs, and the middle be- 
tween thoſe points is the center. But becaule the two points 
12918 taken in the quadranc A C are yery near together, elpecially to- 
bt wards A,and'the Ruler alſo will croſs the prolongation of the line 
E C very obliquely, you may therefore do better to divide this 
line into his degr.by a Scale of Tangents, for if upon the Equie © ? 
noRial line D E C you prick down from E both wayes the Tan-= * 
ma of the half degr, in order from ©, to go, thoſe pricks ſhall . 
e the whole degr.of the Equino&tial line in this ProjeRion,to be L 
numbred from E both wayes to x 80 deg.where the Tangent be- 
| comes infinite, Thus taking A E for Radius,ED is the Tangent 
300! of 4.5 deg, by the (tructures: yet the arch or DianieterE D is a 
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The firſt Book of the Fabrique of the Planifphear, © 


the Tangents of the half deg.of the Quadrant E A I,meaſure our 
the whole degr-of the line E D, as was above-faid, 

- 4 If you confider well what hath been ſaid, you will find 
(or you may take it here upon truft,) char for che 90 Meridians 
to be drawn between C and E, half the centers will be found in 
the oppoſite Semidiameter E D, and the ocher half without D in 
the {aid Semidiameter prolonged. And that. every ſecond. dis - 
viſion of che line E D from E toward D and forwards, ſhall be 
the centers of the Meridians which cut che Semidiameter C E. As 
for example, to draw eyery fifth Merxdian from C to E,you take 
eyery tenth deg. from E toward D for the centers. | 

And further if you would not be at more trouble then needs, 

to divide the extenſion of the Diameter beyond the fundamental 
circle, you ſhall but do chus. Begin with che crookedeſt Meri- 
dians ny whoſe centers are Within the fundamental Circle, and 
ficlt picching one foot of your Compaſs in the point 1, (near E) 
extend the other foot beyond the center to 2;there is the center 
from which you ſhall draw the firſt Meridian A x B: and alſo 
furning about your Compaſs you ſhall make a marke in the ex- 
tenſion beyond D at 1,where the other Semicircle of this Meridi- 
an would crels the Equator.So for the next Meridiar, in the hne 
C E marked with 2,your center is beyond E at 4, and after you 
have drawn his arch A 2 B, marke with your compaſs his other 
crofling at 3 beyond D, and fo with one labour you fhall both 
draw the 45 crookeder Meridigns, and alſo make the our lying 
divifion of the line E D prolonged: of which diviſion every {&> 
cond or even number will be a center to ſome of the [iraighter — 
Meridians. This is a very. good and *cafie way: and this way Mr 
Blagrave alwaics uſed, 

5 Or laſtly. You may frame a decimal Scale of x000 or x0000 
parts, equal ro the Semidiameter of the ſarer; by which Scale 
with the help of the Capnon of Triangles, you may preſently find 
the length of any S ne Tangent or Secanc you ſhall deſire. Now 
look what inclination any Meridian hath to your fundamental 
Circle"that is, what angle they make between them) the Secant 
of that inclination is the Semidiameter of that Meridian; and the 
Tangent of the ſme indination is the dittance of his center from 
E the center of the Mater. For example, the Meridian A 2 B 
his ioclioation is 20 deg, {for the angle C A 2 and likewiſe the 
arch C 2” which meaſures ir is 20 degr.the $:cant of 20 degr is 
T2541. 


—————_ 


cake with vour Com 


4 


paſles 3639.the Tan 
ic from E toward D, and it ſhall give 
For A E being Radius, E 4 isthe Tan 


of 20 deg. by the ſtructure. 
And ifyou like to work this way, it will h 


calc is here annexed, 


A Table of Tange 


nts and Secants to eve 
the Quadrant. 


* you much to 
have a ſhoxt Cannon of Tangents and Secants of whole degr,of 
the Quadrant gathered into one page: Which Cannon for your 
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1064.1.by the Cannon of Triangles (Which every Mathemarticjag 
ought to have at hand.) Take with your Compaſſes from your 
decimal Scale 10641: and lercing one foor in A, With the orher 
foot croſs the Semidiamerer E D; in that croſſing is the center;or 
gent of 20 degr.and ſer 
you the lame, center at 4. 
gent,and A 4 tbe Secant 


ry degree of . 


= 


— 


Degr| TanySecan| gr) Tan.|Secan| /Degr/Tan, Secan 
| nn mms | (== —; nn 
I 09174{010001| [31] 06008 T1666 '&r 18040 020526 
2 00349{01 0006 Hh 06248 011791] |62 18807 021300 
3 |oos24Jolcoly| [33106494 OIg23| '63 [19626022026 
14 00699}019024| [34|96745 [012062 [64 20503 022311 
c0374,010935| [35]07002 012207) |6F 121445023662 
o1051,010055| [36|07265 ,012360/ |66 2240002458 
012271010075] 137107535 ON2521! [66-3 22998 025078 
014955010998] [38/0781 2 '01 2690! | 67 23558/025693| 
015831010124] [39 08097 012367 68 24750026694 
ro [o1763|oIo154| [49408390/013054; [6g f26050/027904| 
ix ({o1943{010187] [41] 08692 0132509, [70 [27474/029238 
12 |jo2125|01022;| [4205024013456 7I 9042/030715 
13 |o230$jo10263| [4309325 013673] [72 [307761032360 
14 0249301030} [44/09656 013901, |73 [32708/034203 
15 j©2679|010352| [15; 10000 OI4142, [74 [34874/036379 
16  [02867/010402| [46 10355 014395! 175 [37327038637 
17 [03957]P10456| [47, 10723 014662. |76  |40107|241335 
t8 [03249]010514| [48,11106,014944, [77 [43314[244454 
tg [03443 010576 49 T1503 015242 [78 47046| 48097 
20 [93639010641 | |59.11917,015557, [79 |51445[05 24080 
2[ ©3838/0107113[FI 12348{CI5390, [50 56712 257587 
22 - [o4540|ot0785452 12799(016242/ }81 (631 371263924 
23 [04244010863 |53 13270/016616 [32 71153 271852 
23 +30 24348[010904 [[54 13763 O17013| '83 8144: 2055 
'24 © [oq4452/010946, |55 142811017434 |84 195143] 295667 
liz5 jo4663/011933 56.1482 017882 85 |\I143c|114737 
126 [04877|211126 |57/15398|013360 [85 |14300/143355 
27 [lo5ogg/orizzyg [58 16903918870 87 19081|191073 
28 [o5317|011325 5916642 019416, 83 [28636|2865 37 
129 [055431011483 A wagly Pepe 89 þ7:89 572986 
: 89 05773 made | go | | 
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CHa?e. IIIT. | 
_— Fu find the Centers of the Parallels, ſix ſeveral wayes. 


He firſt way, bur the worſt for our purpole, (as was 
i {aid before for the Meridians)is by the fifth Propofiti- 


on of the fourth book of Exclid; to find the Center of 
the Circle circumlcribing the Triangle made by the 
three points given, | 
2 A beter way is by rogers Take this upon truſt: that as 
ou found the Centers of all che Meridians in the Equator, fo 
ſhall you find the Centers of ail che Parallels ia the Axtree line 
prolonged, ard by making like proters as you were taught for 
the Centers of che Mcridians,(Ciap. 3.) you may quickly find 
the Centers of the Parallels, | : 
3 A chird way, You muſt conſider that the Axtree line repre- 
ſents the Eaſt Median as well as the Axis of the world which 
is 2 common Diameter to all the Meridians, Alſo that every 
P.ralle! cuts che Eatt Meridian(as it doth the reſt) in two points 
Equidiftant from che EquinoRial.and two Equidiſtant alſo from 
the P-Jes. Therefore having one point already given in the Axcree 
line within the fuadamental Circle where the Paraliefſbail cut, 
number tie diltance from this point to the next Pole, and num- 
ber 2110 the fame diſtance again beyond the Pole in the Axtree- 
lice pr lorged,(being divided allo as you were taught tro divide 
the Fquator line Chap. 3, and at the end of this number ſhall the 
Paratic| cut the Axtcee hne again, And the m.ddle berween theſe 
two ſections is the Center, . For example. the Forth Parallel is 
40 degr.diftant from che Pole. Count therefore in the Axtree line 
rolonged 40 degr, beyond the Pole, and there is the utter end 
of chis Paralleis Drameter; which it you part in two, the middle 
at G is the Center. | 
4 Iffrom the point given, where the Parallel cuts the great 
Meridian, you raiſe a Tangent line, this Tangent- ſhall cut the 
Axtree line in the Center of the Parallel. Example, The ſaid 
5oth Paralle) curs the great Metidianart H, there raiſe the 
Tar-gent H G perpendicu}ar to the Radius E H And this Tan- 
oent as you lee curs the Axcce line in G the Center of the 
Parallel. 
5 Heace atiſeth a fifth Way. For it appears by this m—_ 
| [ 
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that the Tangent of the Parallels diftance from the Pole is equal 
to his Semidiameter: and that the Secant of his diſtance from 
che Pole is equal to the diſtance of his.Center,from the Center of 
the great Meridian. Fot here E H is Radius, HB an arch of 40 
degr. H G the Tangenc thereof, and Semidiameter of the Paral- 
lel, E G the Secant thereof, and the diſtance of the Center of the 
Parallel from the Center of the Meridian, And all this is evi- 
dent by the ſtructure in the Scheam, Wherefore making E H Ra- 
dius, take from your Scale or Seor,with your Compaſles the 
Secant of the Parallels diſtance from the Pole, and ſer it from E 
in the Axtree line, and it ſhall end in the Center of the Parallel, 
Or take the Tangent of the Parallels diſtance from the Pole, and 
. fer ir from the point of his Se&ion with the Meridian toward che 

extenſion of the Axtree line, and where the end of it juſt roucheth 
the Axtree line, there is the Center, ; | 

6 For want of a SeQor, or other fir Scales of Tangents and 
Secants you may do thus: Ser one foot of your Compaſs in the 
Center-E,and extend the other upon the Diameter of the Equa- 
tor or Axtree line,to twice ſo many degr. _ Parallel is 
diſtanc from the Pole. That diſtance is the very Tangent you ſeek, 
For example, for the 4oth Parallel from the Pole, I number 
from E toward D 80.degr. to 8.now E $8 is the Tangent of 40 
degr, (though it contain juft twice ſo many degr, of the Circle 
as. Dons. in this pid jeio as hath been ſhewed Chap, 3. 
Set, 3.) and fo if you will have the. Secant of 40 degr. take with 
your Compaſſes the lengrh from 8 (where the Tangent ends) to 
A. and that is the Secant to be uſed as was taught in the laſt 
- Section. X 

Thus have you wayes enough for finding the Centers of the Me- 

ridians and Parallels. And you may have occahion in the making 
. of the Inſtrument to uſe moſt of them one time or other. How- 
ever, the knowledge of them is both pleaſant, and uſefull for the 
right underſtanding of this and other ProjeRions of the Sphear, 
as alſo for the examination of your work, when you ſhall chancg 


to doubt of it. | | 
CHAP. 


—_ >. AC 


Il 
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CHae, V, 
How to draw the ſ[trariphter Meridians and Parall els, 


whoſe Semidtameters are very long, 


Parallels, which lie near to the Diameters; becauſe-they be 
arches of great Circles, and require Compaſſes larger then 
you can well ger, or manage when you have gotten them, 
Till you come to the $oth Meridian from the Limb, a Beam- 
compals of a yard Jong will reach, if your ater be not aboye 
a foot Diameter, and a longer Beam you cannot well manage, 
for it will be apt co tremble with it's own weight, and draw 
double lines,though ir be made very thick and maſſie. But the 
89th Meridian will require a Beam-compals of almoſt ten yards 
lons : For his Semidiameter will contaia che Semidiameter of 
the great M.ridian 5 7 times, Therfore to draw the 10 laſt Me- 
ridians and the 10 laſt Parallels, you may help your ſelf one of 
theſe wayes, - | 
1, Guido Vbaldas hath deviſed an Infirument for this purpoſe, 


] T may trouble you very much to draw thoſe Meridians and 


confilting of three rulers in form of an obtuſe Triangle. The de- 


ſcription and uſe thereof you may fee in Nagy. L.4.c 2,3.and in 
Ubaldas his book De Theorica Aftrolabij. But though it be an 
Ingenious device, yet I have fouhd by experience, that it is a 
tickliſh Inſtrument, and hardly managed,for which reaſon I have 
hanged it by. | 
2 The Bow now commonly uſed,is an Inftrument not ſo at- 

tificial, bur more tratable and ſieddy then the former. It is 
made of too ſteel rulers,the ſhorter of them mult be of good fijb-, 
Rance,as three quarters of an inch in heighth, and as much in 
breadth, that it may be ſift, and lie flat;the length mult be ſome- 
what more therthe Diameter of your Inftrumene: The other 
may. be an inch longer, of the ſame heighth buc much narrower, 
that it may be bent out with ſcrews into an arch of any Circle 
required; which ruler ſo bent, being laid to che three points given, 

ou may by it draw the arch required, as eafily as you draw a 
' welre line by a (traight ruler, The (tiff ruler carries the ſcrews, 
and it muſt have rivets, by which the bending ruler may be Raied 
at both cnds,while it is bent by the fcrews, See the figure. 
. R.._ C2 = CHap- 
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CHAP. VF 1s 


How to draw the Tropiques, and Polar Circles, and 
| to frnaſh the Mater. | 


"Ecdes the x80 Parallels aboy ementioned,you have four 
B more to draw before the Mater is finiſhed:viz, the rwo 
Tropiques, and the two Polar Circles; of which the Nor- 
thern is called the Arique, and the other the Antarttique Cir- 
cle, How todraw theſe you are ſufficiently inſtructed Chap, g., 
if you know but their Declination,for they be.Parallels. The 7 r9- 
pique of Cancer declineth from the Equator toward the North 
Pole 2 3 degr. 3o min. and the Troprque of Capricorn declines ag 
much toward the South Pole. The Arfique Circle declines 
Norchward 66 degr, 30 min, and che Azrarftique as much 
'Southward.. And theſe being drawn after the manner of the o= 
ther Parallels, you haye drawn all the lineaments of the Axter, 
And the becter to adorn and diſtinguiſh them, you ſhall with your 
Graver hatch every fifteenth Meridian: for they are hour lines, 
The South arch of the great Meridian A C B, is the hour of 
Noon: and his North arch A D B,che hour of Midnight. Theſe 
need not be hatched, being the Semicircles of the great Meridian, 
or fundamental Circle,which contains all but the Axtree line A 
E B,which is the hour line of the fixes, and the reſt of the houx 
lines counted from him both waies, would- be hatched on both 
fides, to ſhew like a ragged liaft, for diltin@ion ſake. Alſo 
every fifth Meridian (not being a . fifteenth) you ſhall make a 
{ _pricked line, not punching it wich a round point, left you make 
© +your.plate warp, but making many ſhort ſtrokes crols the line 
with your Graver, which will be more conſpicuous. Every 
tenth Parallel alſo would be a ra oged line, and the intermediate 
fifchs pricked lines : likewiſe the Tropiques and Polar Circles 
would be pricked lines, Alſo if your plate be Jarge,you may 
ſer figures to the hour lines, and to every tenth Meridiar. at the 
Equator: bur if your plate be ſmal the diviſ:ons of the Labe/ ap= 
plicd upon the Equator may ſupply the lack of them: 
CHAP. 
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CnaPe. VII 


Of the Reet, or Nets 


Aving ſhewed you what belongs to the Fabrique of the 
firſt part of this Inſtrument called the Mater ; A few 
words more will inſtru you how to make the Reez, 
whoſe lineaments are for the molt part the ſame. 

The Reet is a round plate of metal,or paſtboard, like unto the 
Mater,burt of lefs Diameter: it mult be well planiſhed and poli- 
ſhed; and the thinner the better, if it hold working it mt 
be thicker then a ſhilling, being of a foot Diameter. It is called 
the Reer or 'Kere, that is the Net, becauſe ir muſt be pierced 
through, and made like unto a Net or Leceſs;that the lincaments 
of the Mater may be perceived through it, If we had a tranf- 
parent metall, much labour might here be ſaved. ; A clear Lan- 
thorn horn may ſerve for a ſmal Inſtrument, out for large Inftru- 
ments,it is beſt co have it eicher of fine paftboard,or,if you will-go 
to the colt, of metal cancelled; as ſhall be taught, 

x For the delineation of the Reet, firſt draw your fundament- 
tall Circle equal to the fundamental Circle of the Mater, leaving 
a border or Limb without, of ſuch breadth as may receive the 
oraduations of che Circle,and figures ſet to them, which breadch 
may be three renths of an inch,where the Reer is a foot in Dia- 
meter:draw likewiſe two Diameters A B,and C D,croflng one 
another in the Center E at right Angles, and dividing the Circle 
into his four Quadrants, which you ſhall ſubdivide again into 
90 degr. apeece, as you did in the Mater. 

2 You ſhall inſcribe rwo arches,which ſhall repreſent the Se- 
micircles of the Ecliptique, which ſhall meer at the points Cand 
D of the Equator,and the middle points of thele arches ſhall be 
found in the Diameter A B,thus. The Diameter A B _ di- 
vided ag before you were taught to divide. the Niameters of the 
Mater, number from A toward the center E 23 degr- 30 min, 
and there make the point F,for +»: and likewiſe number from B 
toward E 23 degr. 30 min, and there ſer the point K.for 5.then 
Join the points C F D in one arch, and the points C K D in ano- 
ther arch (as is taught Chap. 3) and your Ecliprique is drawn, 


But now you mult make him a narrow Limb inward toward the 
3 C enters, 


% 
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Center,to receive the ſcale of his degr,”and the charaRters of the 
Signes, And to divide him you ſhall do thus, Number in the 
Axcree line (A B,from F inwards-go degr, there is.the Pole of 

- thearch C F D,to this Pole faſten one end of your ruler(having 
an ey-lid-hole in the edge for that p_—_— and carrying abour 
the other end over the leyeral degr, of che Semicircle CA D,you. 
ſhall cut the arch CF D into his correſpondent degrees. As if 
you lay the ruler from C to 10 degr.in the Limb roward A, it\ | 
ſhall cut the Ecljprique in - 10,and oof the relt, Likewiſe for \ | 
the other Semicircle C K D,find his Pole go degr. from K to- | | 
ward F and A: and from that Pole by like reaſon, you ſhall di- ) | 
vide the Semicircle C K D by the diviſions of the Semicircle C B/ 
D. This is the belt way.' . 

Or you way divide the Ecleptique by a Table of Right Af 
cenfions,thus. Lay your ruler from che Center E to 27 deg. 54 
min, in the Limb, which is the Right Aſcenſion of = 0.to be 
courted from D towards B, and the ruler ſhall at the ſame time 
cut the Echprique in 5 0,to Which that Right Aſcenſion belongs, 
and fo for any other deg.or you may deter the dividing of the E- 
clipiique, till you have finiſhed and cur out the Reet:and then if 
you ſet the line C D of the Reer, in A B the Axtree line of the 
AMater,the Ecliptique will lie among the Meridians of the 17a- 
ter, and ſhall be fo divided by the Parallels of the Mater, as the 
Meridians are divided by them. But my advice is that you di- 
vide your Ecliptique the firlt way,and you may ule this for proof 


of your work art laſt, 
3 Thereſt of the Dino 'of the Reet are the Azimnths, 
| 


to be drawn as the Merfdians of the Aſater,and the Almicanters, 
to be drawn as the Patallels, Onely you ſhall need to draw bur 
half the Almicanters,and the Azimuths but half way, leaving 
one half of your Reert viz. E C B D blank and void of them. 
In drawing theſe Azimuths and Almicanters you ſhall be 
carefull to skip over the border of the Ecliprique,leaving it fair, 
that the graduations thereof with their figures ſer to every tenth 
degr.and the charaRers of the Signes may be more diſtin!ly ſeen. 
© Alfo you ſhall do well, if you make a border to the Axtree line - * 
on the Northſide,that is toward D, and let this border be of the 
ſame breadth from A to B, the breadch not exceeding one fifth - © 
of an inch in a Reer of a foot Diameter; upon which border you 


may make a ſcate of degrees, ſeiting figuresin it_ to every tenth 
Abmi- 


"* 
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Almicanter.This will be a great firength and Ornament to your 
Reet, 

Below the Horizon CD likewiſe, you ſhall make a Limb or 
border for the Horizon, to receive his oraduations: this may be 
a quarter or three tenths of an inch broad, where. the Reet is a 
foot in Diamerer:and upon this border you ſhall ſer fignres at eye- 


« ry tenth Azimnths, and ſhall number them borh wayes, from 


the Center and from the Meridian, 

4 You ſhall inſcribe ſo many of the fixed Stars as your Reet 
may well receiye. Which to do you mult know their Right Af 
cenſfions (ar Culminations)and alſo their Declinations, for which 
purpoſe I haye given you a Table of 110 of the more noble 
fixed Stars,(which may bet be inſerted in your Reer,)with their 
Right Aſcenſions and Declinations calculated ro the year of our 
Lord 1671. which may ſerve for 40 years before and atter with- 
out any conſiderable error. | 

To inſcribe them you ſhall firſt number the Right Aſcenſion 
of the Star from 1 o, that is from D upon the Limb of the Reer 
toward B,and at the end of that number fix your Labe/,(which 
by this time ſhould be made and pinned on the Center,) then 
from the Limb count inwards upon the Labe/the Stars Declina- 
tion, and at the end of that number make a prick in your Rees 
cloleto the edge of the Labe/, there is the Stars place, Then 
with your Grayer you ſhall make there the ſhape of a Star,with 
45, or 6 points, according as the magritude of the Star deſerves: 
and ler one point be longer then the reſt;and let ir point ourward 
from the Center, if the Stars Declination be North, but inward 
toward the Center, if his Declination be South: and let the end 

of his long point (called Apex) bein the very true place of the 
Star. But if your Label be yet unmade, then take the meaſure 
of the Stars Declination with your Compaſſes upon any of the 
four Semidiameters of che Reer, (meaſuring it from the Limb in- 
wards, )then lay a ruler from the Center to the Right. Alcention 
of the Star. and where the ruler cuts the Limb of the Rect, there 
ſer one foot of. your Compaſies, (opened as before) and wich the 


other make a prick toward the Center,clole to the edge of your = 


ruler, and there is the Stars place in your Reet. | 
5 Laſtly, you ſhall cut ont all the ſpaces of this Reet, which, 


. . . ; 
may be ſpared;remembring alwaies that you leave urcut the 


borders of the Ecliprique, Horizon, agd Axtree line, and be very 
| | Care- 


—— 
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carefull-that you cut not into the Center of your Reet, butleave 
breadth ſufficient about the Center to hold the Center-pin, | 
which mult joyn Mater Reer and Label together, This remem- | 
bred, you ſhall cut out rwo third parts of che ſpaces of the Al> ! 
micanters, beginning trom the Horizon C D,and cutting outthe 
breadth of two degrees, afcer which you ſhall leave the breadth | 
of one degree;and then cur out again the breadth of rwo degrees, 
and fo forward. Bur for the greater ſtrength and ornament of 
your Keet, and for caſe in numbring the Azimwths, you ſhall at 
every 5th Azimuth leave a [irine ot the breadth of one degree, 
whole from the Horizon to the Pole A,or at every thirtieth Az. | 
2th leave luch a ltring goirg quite chrough, and at every other 
fifteenth the firing may be cur off when i: comes wichin ten degr. 
of the Pole, becauſe there the ſpaces of the Azimnhs be very 
narrow and cloſe together. 

And where among thoſe Almicantersand Azimwths you have 
any. Star, you muſt conrrive to leave him — and to fer by- 
him his name or ſome figure by which-you may know him again, 
Bur you are to content your ſelf wich four Stars on chis fide che 
Horizon, becauſe you will want convenient roon1, . On the other 
fide you may. have more,and room alſo to writ their names upon 
ſtrivgs of branches left for that purpoſe; which you may contrive | 
into ſome voluntary letteſs-work, wherein you ſhall nut much re» 
oard uniformity of the Quadrants, but to make the Reet as open 
as you can, provided you leave it of ſufficient ſtrength, 

| The cutting of this Network requices much labour and-care, 
be ſure you, ute no Punches nor Chefils,nor adyenture ro ftam 
your freures, leſt you fpoile all. Buc get you: Gravers Drils and 
Files. of ſeveral bigneſles and faſhions. and being ro cut out any 
of the lerreſſes, lay your plate upon a flac board, or centrive to 


; pintch it berween two flat boards as in a Vice,that it crumple not. 


The lower board were belt have a fmal - Auger hole, through | 
which your Files may play: the upper board muſt come cloſe to 
your work behind, bur muſt nor cover it. Then firſt make way 
for your Drill with a Graver: next with your Drill (fer Perpen+ 
dicular to the plate) bore two or three holes cloſe together, then 
get ina {mal File, ard file them all iato one morteis or narrow 
window, to inake way "I Files, and when you come ; 
near the line be ure your File be nor flope but Perpendicular to 
the plate in working. And to guide your Files Perpendicular 1n | 
| '- Working | 
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working you may make 2 long handle to your File, like an arrow 
fhaft, and longer if you will:faften a board with an hole befitting 
the handle of your File juſt over your work; put the ſhafe or 


handle of your File through that hole fo far that it ſlip not out j 


— 


two of theſe Reets fo exacl 


 Aot been done in metal] before, 


To cut out the Reer in paſtbord is much eafier,if you be proe 


vided of ſharp knives and chefills, fitted for your purpoſe, 


A Table of the Right Aſcenſions and Declinations of x.1'0 
of the more notable fixed Stars; calculatedfrom Tycho his 


Tables:rebtified for the year of our Lords 6714 


Andromeda her Head) 
(Mirach) Girale, 

Foot (Alamath) 

Perſeus his fide, Algenib. 
Meadaſaes head, Algol. 

| Henerichus right ſhoulder. 
Þ Left ſhoulder, Alhaiots 
Left elbow. 


The Kids. 


"The great Wain, | 
IT he Wheels, 


The Horſes. 


ILaft Wheel. 
| Dragons tongue, 


4 


'1The little YAM, the Pole Star, 


mi: 
54- 
49. 
$7: 
IG, 
. 46, 
$3 


Af. 
357: 


I2, 


45- 37-N. 
143-15. N. 
140+ 33.N, 
140-42. N, 
158.08, N, 
. 63, 32, N, 


58. 51.N, 


D, mi, 
27.:18.N, 
33: 55+N. 
a__ 
48. 36. N, 
39+ 39. N. 
44. 56. N. 


55-33-N, 
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working : and this hoe ſhall ſo govern your File, that if you fet 
it Perpendicular ar firſt ic muſt needs file Perpendicularly. This 
device I learnt from an excellent Artificer,M, ©/Marthew H;jI1,of 
Bedford; who by this and ſuch other ingenious devices did cut out 
y and cruely, as I thjak the like hath 
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Tail 

Bootes ArQurus. 
Engonaſi's Head, 
Ophiucus H cad, 
Lyra, 


1: Arnadnes brow, (Mumu) 


The Swans bill, 

T he Eagles Heart, 

Tail, R 

The Dolphins tail, 

Pegaſu: his mouth, (Eniph) 
1: | 


Neck, © 
Right ſhoulder (Shear) 
Firſt «n the wing,(Marcab) 


Laſt in the wing, 
The Rams 6 


Hors, ad | 


- 


© The Bulls North eye; 


Soxth eze, (Aldebaran) 

Brighteſt of the Pleiades, 
Gemini, Head of Apollo, 
Head of Hercules, | 


The firſt foor . 


The third foot, 


Cancer, Przcepe, 

Leo, the Lions neck, 
Heart, (Regulus, 
Back, 

Tail, 

Virgo, Spica ny, Azimech, 

Libra, South ballance, 

North ballance, 


= ,; 


_$ frf, : 
Head Y 14k; Ras Abea 


.260, 


J267. 


167, 
210. 


: 


25 4+ 
259. 
276. 
230s 
239. 
293. 
283. 
304. 
322. 
328. 
336, 
347. 
342, 


* Scorpio, in his forehead the loweſt, | 
Ada | 


If 

"$0 
I3. 
I2, 


wy 


112, 52.N 
138. 30-N. 
{27. $1-N, 
427. 18.N| 
Jos. 03.N 
113. 25.-N 


1g. o8,N. 
26. 18. N, 
13. 28,N 


|2x- 54.N. 
112. 40.N 
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Af.  mi-,D. mi. 
Higheſt, 236, 36.|18.51.S.ſz, 
Heart,(Antares,) [242 23«|2F+ 37s $:|1. 
Sagictaries head, the mydſt; 281, 18.|[22.07. $./4 
Capricorns horn, the higheſt, 299, 58. 13. 29. S. 3» 
| £|320- 29. |[18, 02.S|3, 
Tl, x 322+ IF» |17, 32. S. 
Agquarins right ſhoulder, 327. 16G-|x. 52.8. 
Left ſhoulder, [3 x8- O7- (6. 5$63-S 
Right leg, (Scheat,) 339- 22, |17, 31. S. 
Ed of the flood(Fomahaar,) 339. 46. |31. 17. S,|1- 
The Whale, Mandibula, (4: 27. |2, 48.N 
 Moih, the midſt, 136- 36-|t. 50.N 
Cheek, 35. 44. I, OT« So 0 
Belly,(Baten Kaitos) 23- $2.|11-54- S:|3: 
Trl Northern, O, 43+ |10.37« S.'3, 
97 Southern 6, 45+[19.48. 512. 
Orion. Right (houlder,Bedalgicure [84+ 23-[07. 18. Nx, 
Left ſhoulder Bellatrix, | | 76. $4+]06.01,N 2, 
Girdle the firſt, &- 178. $52. |o. 35-52. 
Second, | 79. FF+|x. 26. 5/2, 
Third, 3s. * O4-+ [2, O9e S.|2, 
Left foot, (Rigel) 74. 44:8. 37+ O-[1o 
Right foot, $3. 03: [9. 49-3. 
T hegreat Dogs month, Albaber,Sirius,]197. . 42-16. 145 S.|x. 
| Formoſt foot, 92. o8, I7..49e. S. 2s 
* The litle dogs neck, IO7. 22.18, 54. N/3. 
hu, ay Procyon, 110, 34+|6. 03-Njz,f 
Hydra, tbe heart, (Alpbard) 137. $4- [7. 15- S2. 
Corvus, in his beak, the firſt of the7,|[177. 50. [22. 54 S414. 
Second of the 0, © I79, 49: [15- 39. $ 3, 
Third of the 183. 16. [74 39. S, 3. 
Fourth (7, \184. 20, 
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Craye. VIIL, 
Of the Ring, or Limb of the Mater. 
'F: He third part of this Inltrumene is the Ring or Limb, 


which is nothing elſe bur the skirr of a Circular plate 
equal with the CAarer, whoſe middle is cut out by a 
leſſer concentrique Circle, It is bounded with two Pa« 
ralle! Circles, the ourmott muſt touch the edge. of the ater 
round the inner Circle.or edge of this Ring :. it mult be a little leſs 
then the Limb of the Reet, that it miay take hold of the Reer to 
keep it flat and ſafe from harms. This Ring had need be chicker 
then the Reez, bur not ſo.thick as the Marerzand for breadth,a= 
bout { part. of the Diameter. Ir mutt be pinned'or ſcrewed- on 
to.the' fate with 6 or 8 pinnes or ſcrews, that ſo you may 
take your plates aſunder when need is to cleanſe them from an 
{tain'or dult chat'may get berween, Lec che pins thar carry the 
naile-ſcrews be riverted in the Ry7g, and ch ic heads to filed 
down and poliſhed. that they be not ſeen to check the Label: and 
holes being made in the A{arer for the pins to. paſs chrough, you 
ſhall have imal tcrews.of what faſhion you like beſt,co turn upon 
them on the backiide;thele icrews would be made all ofa length, 
and may lerve as feec to bare up che Inftrument abour a third part 
of an inch from the ground, that ic-be not ſcratched and be rea» 
dier to take up, ON 
And that the Reer may turn more pleaſantly under the Ring, 
and lie asnear as may be in the ſame plain with the Ring, you 
ſhall abate half the chic kneis of che upper edge of the Ree:,about 
a barly-corn's breadra rou:d abour,ſo tar as he ſhall run under 
' the Rzvg: and hikewile aba e half the thicknetis of the inner edge 
of the Ring on the lower fide where he claips down the Reer, 
(which a good Turner knowes now to do;)or you may make a 
ſhifc to do it with a beam-compals, if you make your running 
point like a narrow chefill. Y b 
Your Ri»g thus firced ro the 1-ter, you ſhall fer one foor of 1 
your Compaſſes in the Cencer of the Aarer;-and with the other | 
draw near the inner edge of the Limb a Circle about 3, of an 
inch diftant from the edge. Alſo opening your Compaſſes about 
; Of an inch more you ſhall diaw another Parallel Circle : and 


laying 
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laying your Ruler or Label from the Center to the ſeveral de- 

ces of the fundamental Circle of the Xazer, you ſhall draw 
| aa lines for every degree from the inner edge of the Ring to 
the firſt Circle, and every tenth degree you- ſhall-prolong to the 
ſecond Circle, and let every fifth be drawn half way. Berween 
theſe rwo Circles alto you ſhall fer figures to every tenth degree; 
numbring from the EquinoRtial line C D to the Poles on both 
fides both wayes, Alſo without the ſecond Circle you ſhall ſer 
orcat figures for the ſeyeral Hours, ſetting XII at C, and thence 
proceeding in order to the right hand toward Bat 15 degrees fer 
1, at 3o degr. fet 11, at 45 degr, fer I1I,and fo on, till you come 
to D, where you muſt ſer XII, Thence you ſhall proceed in the 
other Semicucle D AC, lerting I, II. 11T, and fo on in order,rill 
you be come round:And remember that you write on the Ring, 
at A Oriens, at C Meriates: at B Occidens, andat D Septentrio, 


CHAP. IX. 


-w 


Of the Ephemeris or Calender, on the Ring. 


F there be ſpace enough left upon the Ring without the 
I Circles 6f the degrees and Hours, you may fill it up with the 
Ephemerts of the Sun in this manner: 

The former Scale on the inner edge of the Ring ſhall 
ſerve you to this purpole for an Ecliprique;and you may ſet to him 
the Characters of che Signes,if you will.at every thixtieth degree; 
beginning at Oriens.and chere letcing 'V, and 5 at CMertabzes, 
and the reſt in like order, 

Then draw another Scale without this, upon the Ring, con- 


fiſting of cwo ſpaces In the inrer ſpace ſhall be the Dayes of _ 


the Year: in the outer ipace | Which mult be a lictle larger) ſhall 
be the Names of che moreths in their order, | 

And to divide th's Scale rightly. you ſhall do- thus, *Goto 
ſome Ejhemeris for the Leap Year that next comes.viz.,1x660,(or 


rather tor ſome Leap Year about 20 Years hence, thac your Scale- 


may ſerve without apy Proſt h-phereſis, for qo Years co come 
without ſenſible error and beginning your year with March,look 
where the Sun was on the 29 of February at Noon; which you 
ſhall find co be 4 20 degr, 47 min, for the Year 1660. There- 
fore Jaying the Label or a Ruler from the center to # 20 degr, 

: =. 47 MIR, 
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47 min, in the inner Scale, ftrike a long ſtroke through your out- 
ward Scale,and from thence begin your Year,writing from thence 
roward the right hand March T8660, Then lay the Label to « 
21 degr, 47 min, (which is the Suns , place on the firſt day of 
March ac noon the ſame year) and where it cuts the outer. Scale, 
mark the firft day of arch, and ſo the reſt in order, And to 
the firſt day of every moneth, you fhall ſer his proper Letter which 
belongs to him in the Calender;as to the firlt of A{arch you ſhall 
ſer D,and to the firſt of April G, &c. and when you have done 
December,you muſt cake the Suns place for January and Febru-= 
ary out of che next years Ephemeres,viz,, 1661, and note that the 
ſpace for the laſt day of the year (Febr. 28) will fall out to be 
leſs by a fourth part then thi ret, by reaſon that the Sun wants 
almoſt 6 hours wo finiſh his'Circle, which he finiſhes in dayes 
365,5 I And for this cauſe theſe Scales will 
ſerve you to e Suns place ar noon, for any day in a like year, 
that is every fourth year, accounted hence, ether backwards or 
forwards; which year ſhall eyermore be accounted to begin from 
Febr, 29.and may be accounted the firll year after Leap year, 
| becauſe the Intercalation was February 25 next betore, Then 
for the year next folowing,vez, x661,(beginning March 1 and 
being ſecond from the B:ſſextile or Leap year)theſe Scales ſhall 
oive you the place of the Sun at fix hours after noon,and the third 
year from Brſſextile x662(beginning as before Xſarch x) theſe 
Scales ſhall giv® you the Suns place x2 hours after noon, or the 
midnight followicg, And the fourch year 1663 being Beſſextile, 
theſe Scales ſhew the place of the Sun at x8 hours after noon, the 
next year x664,being the firſt after P5ſextele, and beginning(ag 
aforeſaid) March 1,is the very ſame year for which your Scale 
is made and gon, for that year: your Scaje ſhewes the Suns place 
at noon again, | j 
Bur becauſe the J=lian years are bigger chen the crue Solar years 
by almoſt x2 mi, of time (that is, near a quarter of an hour) in 
Which time the Sun moves 27 ſec, x3 thirds 3 7 fourths,therefore 
when you have found the Suas place by the fornfer Scale,any year 
after 1660, look how many years are paſſed ſince 1660 and fo 
-nany times you muſt add 27 ſec. x3 thirds 37 fourths, (that is 
molt half a minute) to the Sur.s place found: and for years paſt 
-ou' muſt ſubtra& as much, that you may find the Suns fv 


XaQly: This Projthaphereſis in 2 of 3 years is (carce conſiderable 
| | in 
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in an Inſtrument, butin ro years there will be 4. minutes 3 2. 
feconds, and in 20 years 9. minutes 5. ſeconds, to be added 
after 1660, and as much to be ſubtracted in like number of years 
—_— the year £660. to Which this Scale is ſuppoſed ts 
framed, 


This Ephemeris or Calender M. Blagrave Would have on | 


the back-fids-, where hee would alſo have a Ruler with Sights, 
to take the Altitude of the -Sun or Stars. But this will be 
found incommodious in'many reſpets, both in the framing, and 
in the uſing; and therefore I adviſe that nothing be ſet on the 
back-ſide but. the Tables of the Prime, EpaZ, and Cycle of the 
S#n, thereby to find the age of the Moon, her ConjunRions and 
Oppoſicions, and the moyeable Feaſts for ever, Of which ſee 
Chap. I, i135, | 


Cuae.X, 
Of the Label and Sights. 
4 |: He. Label is a Ruler ſlit in the mideſt, and the half of ir 


cut away to the Head, where it is pinned to turn upon 

the Center, and reaching to the outſide of the Limb. 

The Fiducial edge thereof, which pointeth upon che 
Center, muſt be graduated, like to the ſemidiamerers of the 
Alaper and Ryet, into 90 degrees,to be numbred either inward 
or outward. The faſhion of it may be underſtood by the figure. 
Without more words. 


To this Label! you may fit Sights, either fixed or moveable, 


as you like beſt, for obſerving Alrirades and Azimmths : but 


for caking Azimmnrhs you had need have one tall Sight, at 


leaſt half as long as the Label : and then it had need be moyess 


ble, to take off ar pleature. | 
For taking the Al:irude of -the Sun, I have madea pair of 
moveable Sights, to flip up and down upcn the edge of the P/a- 
niſphear; having on the backſide ſpringing places of braſs wo 
pincch them cloſe, and make them ſtick where you ſer them. 
heſe are commonly to be fer at C and D the ends of the Equi- 
noQial line. At A inthe Limb and in the Circle next unto 
the inner edge which boundeth the [trokes of the ſeverall de- 
ecces, you ſhall drill a ſmall hole, through which you ——__ 
Ck | gs a tnred 
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a thred to hang a plummet on. The Sun then ſhining through the 
Sights, laced at C and D,the plumb-line ſhall ſhew his Altitude 
in the ſemicircle B C A, you beginning to number from B, and 
obſerving where the plumb-line crotſeth the Circle in which 
the . hole ,for hanging .the plymb-line was made, * And here 
you mult remember that becauſe the | arr afury falleth not from 
rom a point in the circum- 
ferenge about A, cherefore.the ſpace of two degrees muſt be ta- 
ken bur one degree, ſo thar if the Plumb-line fall 20 degr.below 
B wad. C, the. Suns Altizede is 10, degrees as you'may (ce 
gcmbnſirated, E aclid. 3. 20. and Pitiſc, Trigonem. 1.53. And 
thus, you may obſerve the Suns A/#i:#de .neer the Horiz.on,as 
exatly as by a Quadrant, whoſe lemediameter were equal to 
the diameter of your P/aviſphear. Bur if the Altirnde exceed 
30 or 40.degrees then Will the Plumb-line cut the limb too ſlope 
and have too much play to your trouble : For remedy whereof 
you ſhall remove the bg ar D towards A ſome degrees : as 
for example 60 degrees, by Which means you ſhall abate the 
Suns eAlrtitude 30 tlegrees, which 30 degrees muſt be added to 
the Altitrde, obferyed: as for example, the Sights are placed 
one at C,the- other. 60 deprees above D toward A, and the 
Plumb-line cuts'10 degrees from B towards C, I fay,then is the 
Sun 5 degrees high and 30 degrees more, in all 35 degrees: in 
like. manner you may place the Sight atany other number of 
degrees, from D toward A, as you ſhall find moſt conyenient 
for the preſent Altiude; remembring always that how many 
deprees ioeyer you remove the Sight, half ſo many are to be 
added to' the Altitude found, But if your Rect happen to run 
ſo far under the Limb, that you cannot make a center-hole for 
the Plumber through the Liz:b and Mater,without hindring the 
Reets motion, then may you have a ſmall plate of ſheer braſs, 
in faſhion of an Arm or Tongue, in the point whereof 
you ſhall have a Center-hole drilled, ard this plate ſhall be ſo 
joyned with a fluce or {crew about the Limb near A, that the 
Center-hole made in this plate may lie cloſe to the point where 
the Center ſhould have been boared in the Limb in the line A B: 
and thus you; may put .it on, and take it off, at pleaſure, that ic 
hinder not the motion of the Reet or Label. Of the faſhion of 
the Sights {ce more Booke 4+. 2. | 
YC es | CHayp. 
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CHnavpP., XI, 
Of the perpetual Calender, on the back-ſide, 


N the back-fide of your P laniſphear you may ſet the 
O Calender following, Which confifteth of three Tables 


athered round, The longel} would be ſer outtermelt, 
he firlt is the Table of the Cycle of the Smn, that is 
of the Sundays Letter. This is here placed in the middle. It 
is a Cycle of 28.years,in Which time the Domrnical Letter runs 
all his changes, (cauſed by the one odd day above 52 weeks} 
in every Common year, and two odd days which run over the 
even weeks in the Leap years, To find the beginning of this 
Cycle, add to the year of our Lord 9. {becauſe the firlt year of # 
our Lord, ay wee commonly acount, was the 19 of this Cycle) 
and divide the ſum by 28. the remainder is the year of the | 
yo running; and if nothing remain, then it is the 28. or 
year. So. you ſhall find that the Cycle now running ſhall 
end with the J#{5an year 1671. as inthe Table; and ſhall begin 
again wich the year of our Lord 1673. Thus.may you renew 
the Table when ir is expired; or make this very Table ſerve you 


for ever. 
Example. 


| Enter this Table with the year of our Loyd 1656, now run- 
ning; and you ſhall find over againſt this year in the nexc ſpace 
inwards x3 ſhewing you that it is the 13 year of the Suns Cycle; 
(ſo ſhall the 28 year forward viz, 1684 be again the x3th year 
of the Cycle next comming.) X 

In the next ſpace within, you have the Dominical Letters F 
and E, (becauſe it is Leap year) F ſhall be the Dominical Letter 
til}, you come paſt the [»tercalary day,which is the day follow- 
ing the 24th of Febriary: and for the reſt of rhis year the Dom- 
iCal Letter ſhall be E; (for the Letters always change back- 
wardsjalſo you ſhall note here that the day inſerted in every 4th 
— year is not February 29, but February 25.-for February 24, 

(being 6 Cal, Marrrj) is repeated again in the Leap year: and 
they wriceagain February 25. 6 Cal, Martij: and the 25th 
of February in the Leap year is marked with the lame lerter F, 
: E | wherewith 
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wherewjgh the 24th of E ebraary hapneth always to be marked, 
Hence the Leap year is called Annes Brſſextilis: and note that by 


' the Ecleſraſticall Law $. Marthias day,which is Febraary 24th 


in common years, in the Biſſextile years is to be obſerved, on 
February 25. Nevertheleſs in our Secular Law not the 24th agd 
25th of February, but the 28th and 29th in the Leap year are 
ordained to be one day in the account of Law:as by Statwrum de 
Anno Biſſextili,made in 21 year Henry 3. may appear. -. 

The ſecond Table is of the Cycle of the Moon, conſiſting of 
the Prime or Golden Number, and the Epatt. This Table 
contains 19 years, which is the Annxs Metonicys : in which 
ſpace of time Meton an Aſtronomer about 4.30 years before 
Chriſt, obſerved the Moon to finiſh all her variations. ' So that 
every 19 year the mean conjunCtions or _ ſhould hap- 


' pea upon the lame days of the moneth, that they did happen 


upon 19 years before; onely an hour and half ſooner, Yer be- 


; eauſe eyery 19 years contain not the fame number of Leap 


years, but ſometime there come five Leap years in 19 years, and 
ſometimes but four,therefore there may happea in this Period of 
Meton an error of an whole day, beſides the hour and half above 
mentioned. For remedy whereof Calipprs, abour the 330 year 
before Chriſ#, deviſed to quadruple this period of CMeror, 
making Periods Calippica of 76 years, Which contains/juſt x9 
quaternions of years , ſo containing always the ſame number of 
Leap years and days.This period is theretore more perfe& then 
Metons:for after this period of 76 years,the Moon runneth over 
the ſame courſe for her conjunRions and oppoſitions ; changing 
in the ſame year of the period always, upon the ſame day of the 
moneth, ſave onely that ſhee changeth ſooner by fix hours in the 
latter period then in the former. 

But the Church (till retaineth the period of Aſeron,called the 
Prime, or Golden number; becaule it uſed to be ſet in Golden 
letters in the Kalender,in a certain artificiall order throughout. 
every moneth, to guide you to the day of the Moons Priming or 
Changing:\o nay you find it in red letters,thus, Set to the Kalen- 
der printed in large folio with the,Book, of common Praycy,in the 
time of the late Queen Elizabeth, To find the year of the 
Prime,” add to the year of our Lord x, and divide-the ſum by 
I9. the remainder is the year of the Prime,or if nothing re- 
main it is the xgth or laſt year, Thus you may find the preſent 

year 
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year 1656,to be the fourth year ot the Prime, and fo you tind 
KX in the Table. The Cycle or Period now running, 
ends with 1671. and begins again with the year following, 
| The Epatt or (oncyrrent is (et againſt the Prime in the next 
_ inwards : and finiſhech his Cycle in the ſame time. It was 
eviſed to find more readily the day of che change, and age of 
the Moon, The way to find it is this, Multiply che Go/dex 
wumber ſerving for your year by 11, and divide che produQt by 
30 5 the reſidue is the Epatt for your year, Or having the Epatt 
known for any year, you may make it from year to year, by ad- 
ding 11 to the Epatt of the year foregoing,and cafting away 30 
when the ſum exceeds 30, The reafon whereof is, thac the 
Moon changeth 12 times in 3 54. days, that is x1 days before 
the Sun hath gone his round : for which caule the changes 
mult needs happen every year 1x days looner, Obſerve here 
that the Prime changeth every year the hirlt day of January; 
the Epatt not till che firſt of March. The Dominical letter 
changeth upon the firſt of Janwary going one letter backward 
yearly; and in every Leap year it changeth again on the Lords day 
next after February 24.The reaſon whereot is this: The Caler- 
der is marked chroughout with the letters of the week A B CD 
EF G, and the ſame day of the year is always marked wich 
the ſame lerter, now if the year contained even weeks then 
would the Dominical letter be always one and the ſame: bur 
becauſe a common year contains 52 weeks and one day, there- 
fore the laſt day of the year muſt be marked with A,as the fiſt 
was ; the firſt day of the year following again is marked with: 
A: now put caſe the laſt of December marked A,be Sunday in 
the year 1654. the day following viz. January i, is Munday, 
and yet niarked A;and the firſt Sunday ia 165 5 mult needs fall 
on January 7 marked with G: and 1o G became Dominical 
letter for 1655. as A was for 1654. and as thoſe 2 days mark- 
ed with the ſame letter A, coming together at every years 
end cauſe a change of the Dominical letter, lo in the Leap year 
the Intercalary day Febraary the 25, being marked with F, al- 
waysas che 24th is,the coming together ot thoſe rwo dayes 
marked with one letter,cauleth a ſecond change of the Domini- 
cal letter for that year by hke reaſon. 
The third Table is a Table ro find Eaſter for ever. This is 


placed outmoſt becauſe it is the longeſt, Ir was very falſly 
E 2 - ordere 
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ordered in M. Blagraves books and o it is in Groſtons Tablers 
from whence I ſuppoſe he tranſcribed it. I have ſet it righe 
and ſtraight,and taken what care I could that the Printey or 
Graver do not. put” the ranks into the ſame diſorder in which I 
found them, both in Blagrave, and in Groftows T ables,printed 8 


» 


years before him, 


8 
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Some cautions to be Obſerved in the making of the Inſtrument, * 


as being the baſe and principal part of the »ſfrumenr,. 


= Hough 1 have taught the making of the arer firlt 


yet I ſhall adviſe you firſt to draw and cut olit the 

Reet, and fit the Label to it, leaving ir ſufficient 
length to reach to the out-ſide of the Aſatey. And then having 
your King ready fitted to ſcrew on to the Hater you ſhall drill 
the Centers of the Mater, Reetati& Label,with the fame drill; 
and faſten them together with a (enter-pre well firted to the 
bore: this 'Center-pin mult not be too big: letfit be ſquare at the 
head to ſtick in the backſide of the X{ater, that it turn not; and 
let the other end have a male ſcrew, upon which you ſhall turg 
a female ſctew,to draw the plates togerher;(o that _ be neither 
too Jogsſe nor Rick.tgo hard, Thentake a great- , of ſuch 
a round point of hardned ftee], and bearing it up into ſome 
corner of the Reet cloſe to the infide of his Limb, turn about 
* both Reer and Needle upon the Hater, fo that the Needle may 
trace out the great Meridian” of the ater, and fo the princi- 
pall Circles of the' Afatey and Reet ſhall be ſure to.be-Cancea- 


trique, and to argree in all poſtures of the Reer: whereas if you 


draw the Meridian of the ater before you-bave bored the 
Center, and fitted on che Reer, you ſhall hardly happen to bore 
fo true, but you ſhall find the OO ap be a Jittle Eccentrique 
and jnretfering one wich. another, And to avoid the like Eccen- 
tricity in the Circles of che Ryng,it were belt to have 2 ſorry 
Beam Compaſs made ang for this purpoſe,and fitted ro your 
Center pin to draw them by: yet if thoſe be drawn from the 
Center of the «Mater 'unbored, there will be no perceiveable 
error, if you devide them from the Limb of the Reet by the Label 
when all is pinned together. Theſe things done, quarter che 


Meridian of the Mater with two croſs Damerers, and divide. 


them asis above direQed; remembring to apply your Reet to the 
Mater often, to ſee how the divifions of the Diimeter agree, 


and. how the Meridians and Parallels which you are drawing 
on the Mater 2oree With the Azimuths and Almicanters of the 


Reet. And thus by comparing your plates often,and examining 
the lineaments of the one by the other, as you draw them, you 
ſhall 'ayvoid many flips and miſtakes, and proceed in your work 
With more confidence and contentment. 


—— — — 
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| Ofthe ſeveral Projetions of the 
SPHKE A R;| 
which are repreſented by this 


P LANISPHEAR. 


The Preface. 


T He Sphear may be Projeited fitly upon the Plain of 

| any great Circle: but the Projettion will be of little uſe | 
for reſolving Queſtions in Aftronomie,unleſs it be made upon | 
one of theſe foure, the Meridian, the Equator, the Azimuth 
of the Nonageſimus gradus,or the Horizon. This Planiſphear 


is fitted therefore to repreſent all thoſe four Projettions, and 
. #ſpecially the twa former. _ 


CHAP, | 


Of the Planuſphear mn the Meridional Projection, repre- 
ſenting the Eaftern or Weſtern Henuſphears: 
And of tns three Modes or poſtures. 


| - J Hat-M. Blagrave Book 2, Chap, 15. 16. calleth 
the firſt and ſecond diſtin&tion of the Jewel, I call 

the firſt and ſecond Meridibnal and EquinoRial | 
Projection of the Plamſphear, for which change of 
termes I hope the Judicious Reader wil not blame me. The 
| Meridional ProjeCtion is the - Eaſtern or Weltera Hemiſphear 
N71, = 52 Hay prozected 


> 
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projected upon the plain of the Meridian of your place, which is 

the great and cheif Mcridian in every Country, paſing through 

the Zenith and Nadir of the place,as well as through che Poles 
of the World, The-eye in this Projection is ſuppoſed to be 

placed in the Faſt or Welt point of the Horiz.on_ The lireaments 

which belong to this Projection are the innermoſt Scale cf the! 
Ring, and all the lineaments of che Mater and Reet,except only 

the Zodiack of the Reer,and the Stars, Here the outmolt Circle 

both of the Mater and Reer repreſents the great Meridian of 
your _ and the Seale upon the inſide of the King diyided into 

360 degrees ferverh to divide the faid Meridian: for the Label 
* laid upon any degree of the Scale of the Ring cuttech the ſame 

| deoree in the Meridian Circle;becauſe it is concentrick thereto. 


This Meridian alſo ſtandeth for Colnrss Co they 


call that Meridian which paſfeth through the beginning of Caxcer 
and. (Capricorn) for though all the Meridians in 24. hours ſpace 
do ſucceſſively come 'into the Meridian of your place (which is 
the Noon Circle paſſing over your head North and South) agd 
che Sphear may ho divided into Eaſtern and Weſtern Hemiſ- 
phear by any of theſe Mendians, when they become Vertical, 
yet the Sphear is then in the beſt poſture to be divided for our 
purpoſe into Eaſt and Welt, when Cancer is Southing, Capricors 
at midnight, and :=: © riſing full Eaſt, and yy © ſerting full Weſt. 
In this Meridian at A, or Oriens is the\North Pole, and the 
South Pole at B, or Occidens: for the words Oriens and Occi- 
© dens are there placed to ſerve the EquinoQtial ProjeQtion. 
The Concurrent Circles meeting in the Poles A and B are Meri- 
dians. Thoſe Meridians arc x80 in number, and divide the 
Z Equator CD 'into 360, degrees, becauſe. every one of them 
; cutteth ic twice, that is once in each Hemiſphear. By theſe are 
* gumbred the Right Aſcenſions of the Stars and Planets, and the 
hours and minutes of Day and Night : for every'x5 of theſe 
Meridians' numbred from the Lined 'S an hour Circle, as hath 
been ſhewed (Book 1.6.) they are numbred from D to C,that 
is, from Septentrio to ' Merrates 1.2.3. &c, for the Mornin 
hours,and back again from C to D,in like manner for the At- 
ternoon: the A xeltree line A B falling out to be the fix a clock 
line both ways,By thoſe Meridians alſo are numbred the Longi- 
tudes of Towns and Countries in Geography. 
The Circles or Semicircles croſſing theſe Meridians are the 
Parallels 


- 32 The ſecond Book of the Projettions of the Sphear. 
"Parallels of Declination: they are leſſer Circles whoſe pfopertie 
it is to divide the Sphear into unequal parts. In the midſt of 
them lies the Equator C D,being here a ſtraight line,and cut- 
ting the Axtree-line A B at Right Angles in the Center E: the Þt 
Parallels are greateſt near the Equator, and from thence ay 7 
leflen toward che Poles, they are x80 in number 5.e:90 on each | 
fide che Equator, ſave that the two excream' Parallels are redu- | 
ced to two points in the Poles. By theſe Parallels are numbred | 
the Declinations of the Stars in Aftromomie, and the Latitudes | 
of Towns and Countries in Geography, - 
And this name and-uſe have the Circles of the 2ſatey always 5 
in the Meridiooal ProjeRtion, The Ecliptick always Randeth fro | 
ic ſelf, when it is uſed, which is onely ia the firlt Mode of this 
Projection, Bur the Circles of the Reet have divers names and } 
uſes,in the divers Modes of this ProjeRtion, which here follow. 


1 The firſt mode of the Meridional Projettion. 


The point A of the Reet in which the Concurrent Arches © 
meet, is called the Vertex vfthe Reer. Set the Vertex of the: | 
Reet te the Latitude of your place,ſo (hall the Yerrex be Zenith, © 
and the Concurrent Arches there meeting ſhall be Azimmehs, 7 
called alſo Vertical ({ircles, and Circles of Poſition, paſſing 2 
/ from Zenith to Nadir,and dividing the Horizon into 360 degr, | 
as the Meridians onche ater pals from Pole to Pole; and di- | 
vide the EquinoCtial. The Semicircles crofhog.theſe A4zrmmths i 
ſhall be Admicanters or Circles of Altizude. The Diameter | 
croſſing the Axelcree of the Reer at Right Angles ſhall be the 3 
Horizon or Finiter,whoſe Graduations are ſet to him in a bor= | 
der below the* Center, and from him are the Al/micanters rec- 
koned upward-to the Zenuh.The Azimmbs may be reckoned 
from the North or South Semicircles of :he Meridian, or fom 
the Axtree line of the Reet, which is the Ealt or Weſt Azimmth, 3 
commonly called the Prime Vertical.When I bid you fer the | 
Vertex of the Reet to the Latitude of your place; you mult firſt Þ 
know what your Laticude is, Tr is the neareſt diſtance of your | 
place from the Terreſtrial EquinoRial, numbred in degrees and: Þ 
minutes of a great Circle. The Latitude of Loydev is 5 i degr. 32 | 
min, North. The Latitude of £#oz or Nyrthampton,is 52 degr. b, 
I 5 minutes,or yery near, And how to get the Latitude of thoſe | 
or 
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or any orher place ſhall be ſhewed Book 4.11- The Latitude 
had, number the degrees thereof upon the Ring from C or 
Meridies (where the Equator cutteth the Meridian) towerd- 
A or Oriens,which in this Proje&tian is-the North Pole, becauſe 
we in England have North Latitude. At the end of this nurii- 
ber fee for London Fl. _— 32, minutes, from the Equator 
Northward,ſetthe Vertex of the Reex, ſo this Vertex repreſenteth 
the Zenith, or point in the Heayen which is juſt over your head, 
in which point all the Azimuths meet, agd through which alſo 
paſſeth the Meridian of your place, which here is repreſented by 
the outmoſt Circle of the Mater, or the innermoſt Circle of che 
Ring. Now is the upper Semicircle of your Meridian divided 
into four notable parts, From the Zenith Sourhwatd to the 
Equator is the Latitude 5 x. degrees 32 minutes, from thence to 
the Horizon is the complement of the Latitude 38, degrees 28. 
minutes, making up a Quadrant: againe from the Zenith 
Northerly to the Pole, is the complement of Latitude 38. degr. 
28. minutes, as before : and from thence to the North of the 
Horizon is the Elevation of the Pole aboye your Hotizon: 
which is always equall to the Latitude of your place: for where 
in a right Te the Poles ly in the Horizon,and have @n Eleya- 
rion,there the Equator paſſeth through the Zenith, and if you go 
from ſuch a Country Northward cill the Pole be Elevated one 
degree, the Equator ſhall there decline from your Zenith one 
degree Southward, becauſe the Equator keeps always the dis 
ftance of go degrees from the Poles, And this diſtance of the Ze- 
nith of your place from .che Equator is called by Geographers 
Latitude,and is always equal to the Eleyation of your Pole.. So 
that it is all one whether you ſet the Vertex 51, degrees 32.min, 
above the Equator, or ſer the North point ef the Horizon 51. 
degrees 32, minutes below the North Pole. 

Now the Vertex of the Reet ſer to the Latitude, and conſe- 
quently the Pole mounted to his due Elevation, your Plani- 
(phear is in a right mode and poſture ſpeedily to refolye all que- 
tions concerning the Diurnall motion; as the Suns loagitule,De- 
clination,Right Aſcenſion, the Afcenfionall differences, with the 
Semidiurnall Arch or length of che day, the Suns Alticude, Azi- 
muth, and Amplitude; the hour and minute of the day, the 
beginnings endings and duration of ewilight, and ſuch like; and 


that with ſo great facilicy,that having onely the Longitude of © 
: E 
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the Sun (wich the Ephemeris on the Ring ſhall give you for 
aking) and therewith either the Altimde Azimuth or Houre, 
ene of them: you may fee all the reſtat the firſt view withour 
changing the poſture of your Inſtrument ; as ſhall appear in the 


DO © 


fourth book. ſe 
2 The ſecond Mode of the Meridional Projeftion. 


Set the Zenith, or Vertex of the Reet to the North Pole of | 


the Ecliptick, (or which is all one) ſet the zen line of the 
Reer in the Ecliptick line of the Mater,ſo the Azimuth ſhall in 
ths polture become Circles of Longitude, and the Almicanters 


' Circles of Latitude : And in this Mode your Planiſphear is 


fitted to reſolye all Queſtions ofthe Longin:de, Latitude, Right 
Aſcenſion, and Declination, of the Stars; | 


3 Thethird Mods of the MI, eridional Projettion, 
Number the Altitude of Culmen Cali, (that is the Southin 
point of the Ecliptick) in the Ring, from che North Pole towa 


Meridies, if the Aſcendant be a North Signe, or toward Septen- | 


trio, if the Aſcendant be a South Signe, To the end of this 


; numeration palce the Finiter, Reckon alſo upon the Finiter 


from che Center toward Septertris the Amplitude of the Aſcen- 
dant ; the Meridian cutting there gives you the arch of the 
Ecliptick from the Aſcendant to the Midheaven : and his match 


taken ſo many degrees on the other ſide the Center giyes the 0- 


ther arch of the Ecliprick from the Midheayen to . the Deſcen- 
dant.The reft of the Meridians and the Parallels are in this Mode 
of no uſe. The Almicanters and Azimuth of the Reet here 
ſhew you the Al:itude and Azimnth of eyery,degree of the E- 
cliptick at one yiew. 4 


- Cuar: II: 
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Of the Equinoftral Projettion: ſhewing the Northern 
| or Southern Hemiſphears, 


He EquinoCtial ProjeQtion repreſenteth the Northern 
or Southern Hemiſphear projeed upon the plain of 
the Equator, Here the Limb or ontmoſt Circles of 
the Mater and Reet are Equator, The eye-point 
is 


- 
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is the North or South Pole, which you will, by turns. Which 
Poles are here expreſſed on the Center of the Equator, becauſe 
the Sphear is pictured. on a plzin'or flat, The Axtree-line of 
the Mater A B is Colurus Equinottiorum, the Diameter C D 
crofling him is Colayus Solftitiorum. But contrary on the Rees 


= the Axletree is Colurnus So!ſticiorgys and the Finiter Colurus 


Equinottiorum. The Colurns Solſtitiorum on the Mater 
is alſo the Meridian of your place, and therefore is inarked with 
Septentrio, and Meridies ; and the ends of the Axtree with 
Oriens, and 'Occidens, The reſt of the Meridiags being all 
firaighe lines meeting 1n the Poles or Center, are cafily ſupplyed 
by the Label : and fo may the Parallels allo, being Concentrick 
with the Equator. For it you lay the Label on the I 5. degree 
in the Limb from Meridies toward Occidens, the fiduciall edge 
of the Label there deſigneth the x 5 Meridian,or the One a clock 
line : the North Quadrant of the {aid Meridian proceeding from 
the Center (now the North Pole)outward to the Limb or E- 

winoCtial, and che South Quadrant returning in the ſame line 
= the EquinoRial to the Cemtey : - (now the South Pole :) 


' and if you remoye the Label x 80,degrees from One a clock of 


the day.chere ic ſhall deſigne One a clock at night, made by the 
other Semicircle of the {ame Meridian, which joyneth with his 
match in the Center without any angle, that is, into the ſame 
Rraigh line: and o of the reſt. 

And for the Parallels, if you ſet the point of your Compaſs 
or a needles point in the 2 3.degree £ of the Labe/,and turn about 


*the Label with the point, it ſhall deſcribe a Circle which will 


ſerve for both the Tropicks : and ſo may you make any other of 
the parallels, I do not adviſe you to draw the Meridians and 
Parallels in this form, leaſt you cumber your Inſtrument, bur I 
ſhew you how you may repreſent any of them in a moment, 
when ocaſion requireth. | 

The Meridians of the Mater, (that were fo called in the 
Meridional ProjeRtion) are here turned into the ſeverall Hori- 


 zZons of the World, And the Parallels here ſerve wy to gradu- 


ate thoſe Horizons. Out of theſe Horizons chooſe your own 
Horizon, and diſtinguiſh him if you will-that you may readily 
find him when you fhall looke for him: | 

Your Horizon is thus inquired. Becauſe the Elevation of 


the Pole at Northampton is's 2. degrees 15. minutes, therefore 
F2 from 
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from che Center (now North Pole) number in the Meridian 
line Northward 5 >. degrees 15, minutes, and there cutceth the 
the North Semicircle of our Horizon,or there you may Imagine 
him berween the 52 and 5 3 Horizons, and the Southern Semi- 
circle thereof lies 52 degrees 15 minutes on the other fide 
che Center towards eridies, This may ſeeme irange thar 
the North and South points of the Horizon;which in the Sphear 
are unequally diſtant from the North Pole, viz. the one bur 
51. degrees IF. minutes, and the other 127.degrees 45.minutes, 
(rhe ſupplemear chereof) ſhould be equally diſtant in this Pro« 
jeAion. Bur the reaſon is becauſe the Center is both North 
and South Pole here at pleaſure, and the Northern and Southern 
Hemifphears are both here repreſented by turns, Carry this in 
your lead, and then lay the Eabe/upon the South part of the 
Meridian, and number thereon - from the Center oo North 
Pole) outward to the Equator at the Limb 90.degrees thence 
number backward toward the Center (now the South Pole) 
the Elevation of the Equator (which is always complement of 
the Elevation of the Pole, and is here 3 7,degrees 45.minutes) 
there is the Southern point of the Horizon, and is diſtant from 
the Center (now South Pole) onely 52 degrees 15 minutes, bur 
from the Center being North Pole 127,degrees 45.minures, and 
from the Northern point of the Horizon before found juſt 180. 
degrees, as it is in the Sphear,, Having found the North arch of 
your Horizon bryp.. 15,min. behind the Center, count as 
many degrees and minutes forward in the Meridian before the 
Center toward Meridzes, and he arch crofling there ſhall be 
his match to make up the whole Circle; and ſo may you find 
your whole Horizon upon the Mater whatſoever your Ld 
. be. 

Here you muſt remember, that Stars which have Northern 
Declination riſe and ſet upon the Northern arch of the Horizon; 
and thoſe which have Southern declination upon the Southern 
arch. Remember alſo, that many Stars between the Tropicks 
which have Northern Latitude, have nevertheleſs Southern De- 


_ clination,and contrary many Which haye Southern Latitude have 
' - Northern Declination, | | 
The lineaments of the Reet ſerving you in this ProjeRion, are 
onely tbe Ecliptick, and the fixed Stars, the Althicancers and 
Azimuchs here are of no uſe. The Meridians and Parallels 


arc 
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are ſupplycd by the Labe/,for the Reet as well as tor the Afarer. 

And whereas the Ecliptick here ſeemes to be irregular, fee- 
ing the Solftitial points of Cancer and Capreorn are not diftanz 
180 de ,as they ſhould be,you muſt imagine that the South- 
ern arch of the Fcliprick is Projected by rhe eye placed in the 
North Pole, and for the Northern arch the eyes 'place' in'the 
South Pole : and the Center ferveth for both the Poles alike, 


-as hath been ſhewed : number therefore as you were taught for 


the Horizon in this ProjeRion. For the reaſon ofthe rouge 
of the Horizon and of the Ecliptick in this Projection is t 
Lame. , | 


Cuap, II, 


Of the Nonageſimal Projeft:on, ſhewiug the Eaſtern and 
IVeſtern parts of the Sphear, being atvided by the 
; ©  Azimuthof the Nonageſmwus gradus; ! 
Umber ia the Limb from the EquinoQtal line toward 
N the Pole the Altitude of the Nozagefimus grads, 
(which is the highett- degree of the Ecipuck 
thereto ſec the Finitor, turaing the Almicagters. cicher 


' to the North 'or to the South, as your work propoſed ſhall 


require, 
Now is the Finiter Ecliptick, his point at the Limbs Nona- 


geſimus gradus, The Center of the Plamſphear is Afcendant 


and Deſcendant, the Eaft and weft points of the Horizon are 
here diſtant from the Center as much as the Amplitude of the 
Aicendant cometh to, to be counted from the Center upon the 
EqinoRial line of the Mater, which here ſtands for Horizon: 
the Meridians and Parallels of the Mater are here' Azimuths 
and Alrmicanters, but the Azimuths mult be numbred from the 


_ Faſt point of the Horizon, The Azimuths and Almicantars of 
- the Keet are here Circles of Longitude and Parallels of Latitude, 


Here are no Meridians-nor Parallels of declination in this Pro- 
zeRtion, onely the great Meridian of your place is to be found 
here, becauſe he is an Azimwth as well as a Meridian, for he 
paſſeth through the Zenith. as welt as through the Poles of the 
World, and this Meridian. is always diſtant form the Limb(or 
Azimuth of the Nonageſimns ered) as much as the Aſcen- 


) and . 


4 rt | 7 


tm 
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——— aan is diltanc from che Eaſt point of the Horizon: tor the Ampli- | | 
tude of the Aſcendant and: the Azimuth of the Nonagefimus | 

adus are always equall, and as che Meridian cutteth the Hori- | 
zon 90.deg, Weltward,from the Eaſt point,ſo doth the Azimuth | 
of the Nonage/imus gradus always gut the Horizon 90; degrees | 
| Weltward from the Afcendant, | PIs 

' This ProjeRion is of excellent uſe, for getting the Altitude 
and Azimuth of any or all the degrees of the Ecliprick at once, | 
alſo far getring the Longicude and Latieude of Planets, Comets, 
or Stars unknown, by their Altitude and Azimuth Obſerved. 


CnaePe, III. 


Of the Horizontal Projettion, repreſenting the upper 
Y [7 and lywer Hemiſphears, y | 


Ere the Liwb muſt be repuced Horizon, and the Center 
of the Planiſphear the Zenich of your place.. Then 
may you by oneof the Azimuths of the Rzet repreſent 
the Ecliptick in any of his poſtures, (whatſoever degree 
: be Aſcending)and by the Zabe/ you may preſently find the Al- 
titude and- Azimuth of every he thereof, Likewiſe may 
y=_ here repreſeart the plain' © any Declining-inclining Dal, 
y ſome 'one of the Azimuths: and the Meridian of the Plain by E 

one of the Meridians : by the help whereof you may relolye di- 

vers Problemes in Dialling,as ſhall appear in due place, _ © | 


The end of the Second Book, 


| The Third Book. -- 


Of the Reſplation of all Spheri cal Triangles 
| by the 


PLANISPHEAR. 


CHAP, I, 


- _ . Y a 
# l , 
I GA hs. 


©»... Of the kinds and parts of Spherical Triangles." 


. — a ReQanoular 
FF 13 to be known,that x,Spheri. Triang.are Obliq . noulat. 
2 A Recangular Triangle is that which hath one'er more 
, Right Angles, OE. > 

3. A. Triangle that hath thret right Angles hath alwaies his 
three ſides Quadrants, : 

4 A Triangle that hath two rig angles hath the ſides oppo- 
fite to thoſe angles Quadrants, and the third fide is the meaſure 
of the third angle. So that of thoſe Triangles which have more 
Right angles, leldome ariſeth any queſtion, Bur the Right angled 
Triangle with one Right and two Acute angles, is that which 
comes moſt commonly'to be reſolyed. | 

5 A Right angle is that which containeth 90 degrees, or 
openeth to one quarter of the circumference of any Circle de- 
fcribed from the angular point, 

6 All Spherical Triangles not ReQangled are called Oblique- 
angled, And if they have one angle greater then a Right angle, 
they be called Obtule-angled,otherwile they be Acute-angled, 

7 In reQtangled Triangles the fides including the Right angle 
be called Legs, the fide ſubtending it is called Subtenſe or Hype- 
tenuſa, $10 
8 Either Leg of a reangled Triangle may be made Baſis, (if 
you will imagine him to lie leyel)and then the other leg ſhall be 


called Cathetmws or Perpendicular, ; 
9 In 


RE ER = = 
— GA EEE 


Sa 
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9 In Obliqueangled Triangles, the ſides comprehending the 
le gzyen or ſought, are called Legs, and the 'third fide the 


ang 
Bale, <- an ; 
20, In every Spherical Triangle there be (beſide the Area or 
ſpace contained) (ix containing parts viz. three ſides, and three 
angles: of thoſe fix there muſt be three alwaies known or given tO 


find out the reſt. 
'T þ\, 7 5 Cuan us 
Of the 16 Caſes of Reflangled Triangles. Andhow 
4 


they may be reduced to five Problemes. 


I che ReQangular Spherical Triangle there be five parts one- 


ly come into the Queſtion, the three ſides, and. rwo acute 
angles : becauſe the third (being right) is alwaies known, 
| ba theſe fiye parts any two being given the  relt may be 
| found, | : 
There be x6 Caſes or Problemes about Spherical Triangles, 
fix for finding the Legs:four for the Hypotenuſa; and fix tor the 
Angles, See Gellibrand. Trigonom, Britan. . But . we may 
here reduce them all to 5 Problemes, becauſe our Planiſphear re- 
ſolveth alwaies two of them at once. For by two parts given you 
ſhall preſently get two of the three that are unknown: and if you 
do but turn the Triangle, you may preſently have the third alfo: 
as ſhall appear in this book, . | 
The Rectangular Triangle in queſtion WP 3 
fhall be marked throughout this book 
with A B C in this maner:ſo that the Baſe 
ſhall be marked and called B A, the Ca- 
thetus, or Perpendicular Leg C Aand B A 
the Hypotenaſa.B C. up 
The right angle A, the angle at the Baſe B. the angle at the 
Cathetus C. And note that in the 4 firſt Problemes B A ſhall 
be alwaies ſet upon the EquinoRtial line of the Mater, C A in a 
+ Meridian, B C on the Label, and B alwaies at the Center; as you 
ſhall fiad in the four next Chapters, 


pj 
CnaP. 
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Cuar. III. PxrosL, 1. 
The Legs given, to find the reſt, 


Er B ar the Center B A, onthe EquinoQiial line of the 
Mater,C A, on that Meridian which croffeth at A ; then 
lay the Labe/to C,and your Triangle is made, Example, 

Ler B A be 5y. degr. 48. : 
min.C A 20 deer, x2.min, | 
I number in the EquinoRi- 

al line from the Center to- 
ward Meridies the length 

of B A to 57. degrees 48, 
minutes, and there I ima- 
vine ftands A. Now be- | 


cauſe this Baſe endeth be- C B 
tween the 57 and 58 Me- o ve 
ridians, but neerer to the* 69 KM 3 a) 


$, I muſt imagine a Me- LIL -F 
Zidian paſſing. berween q 57-48. A 
them in his due diſtance | 
Which ſhall cut off your Baſe in his due length of 57 degrees c 
and in tbat imagined Meridian I number upwards from che E= , 
quator, by help of the Parallels, the length ef the Cathetus C 
A 20,degr.13,minutes; at the top of this Catherus is the place of 
C, whereto I ſer the Label, and the Triangle is made upon the 
Planiſphear,in ſuch form as the figure here ſheweth, 

Now may you number B C che Hypotenuſa upon the Label, 
and find it 60, degrees, the angle B. hath his meaſure on the 
Limb between the Equator,and the Label 23 degrees 5. 

Laſtly to find the angle C do but turn the Triangle, ſetting G 
A on the Equino&tal, and B A on a Meridian,/according tothe x. - 
8.) and laying the Label to B you ſhall find BC 60,deorees as 
before, and the meaſure of the angle C berween the Equator 
and the Label may be reckoned on the Limb 7 7.degr. 4.3. mia, 

Note here that in this and all other like caſes, in ſtead of the 
Label you way beter uſe one of the Semidiameters of the-Reer; 
for they have the ſame graduation, and lie cloſer to the Mater. 

Char, 


ds - 
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CHAP, 1111, PROBL, II, - 
A Leg and the Hypotenuſagruen to find the reſt. i 


\ Er the Hypotenuſa B C on the Label from the Center « the 
kJ given Leg (to be marked CA) in, one. of. the Meridiang, 
Example, In | the former Triangle, where the Hyporenuſa 
was 60. degrees, the” Cathetws 20, degrees .12, minutes; / 
T number on the Label from the Center 60 degrees, and 
there make a prick for C; then I wrn this. prick. to the 
Parallel of 20;degrees 12.miautes, and. the . Triangle is made, 
For the Meridian cutting this prick is Cathetws,and hath berwixt 
this prick and the Equator 20, degrees 12, minutes,as the Pa- 
rallels ſhew. Whete this Catherws cuts the Equator ſands the 
right.angle A, and berween A and the Center lies BA, 5 7, 
degrees 28.minures: che , meaſure of B is on the limb berween 
M; ridies and the Label 23 degrees 30.minutes, 

And for the angle C turn the Triangle. Set C now at the 
bmgomng calling u B, and you may find thus angle as you did his 

low. 


ye 


_ Cnae. V. PzoBL, IL | 
The Hypotenuſa and an Angle given, to find the reſt, | 


8 Ec the Hypotennſa on the Label, the Angle givenat the 
.3J Center, Example, Tu the former Triangle che Hyporenuſa 
was 60. Uegrees,and the greater angle 77. 43. I number in 
che _ Limb trom Merid;ey toward. Ortens 77, degrecs 
2. minutes, and there 1 ſet the Label, then Ileok the 50, 
degtee of the Label numbred from the Center,at that 60 degree 
is C. where the Hypo: enuſa and Cathetws meet. Here thererore 
the Meridian that ' cuts. the Label in 60 degrees makes ti.e Ca- 
thetu:: 1 tollow him down to the Equator and find his length 
57 "degrees. 43 minutes, and from the point where he cus the 
Equator 1 go [iraight tothe Cencer, and find 20 degrees 12 mi- 

nutes.the length of B A, 
| Laſtly for the angle C turn the Triangle, ſetting C at the 
Center, and calling ic Bz and you ſhall find C as chap. 3088 
s > WARELEAS 


_ 
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whereas your Hypotenuſa is 60, and your ( athetis 20 degrees» 
x2 minutes, lay the 60 degree of the Label upon the 20 Paralle}, 


and the Label ſhall cutin che Linh 23 degrees 30 minutes,the 
meaſure of the angle C, | by 


Cnare, VI Pxour. FILE. : 
A Leg and an Angle given to findthereft. 


F the Leg be conterminate or adjoyning to the angle oiver, 
then make the given Leg Baſe,lerting it upon the Equator; 
and move the Label trom the Equator toward the Pole,ſ6 

many degr.as the given angle B cornes to, Then rvark what Meri- 

dian cuts the end of the Baſe, thar Meridian makes the Catherws: _ 
| follow him ill he- croffeth the Label, in thac croflipg is'the 
angle C of your Triangle, from whence you reckon-the Jeng 

of the Carherrs td the EquinoQtal, and the length of the Hypo- 

| Ternſa nexc =y from C to the Center, | | 

And now having all the fides, to get the angle C you ſhall 

turn the Triangle,and get him as in the 3 Chapter. 

' Bur if the Leg be oppoſite to the Angle given,make the given 
( athetws, that the angle given may be at the Center. 
xample, In the former Triangle I have given the leſs an» 

ole 23. degrees ;,and the Leg oppoſite thereto _—_ r12,min, 
I open therefore the Labe/ from the Equator to 2 3 deg. 30-min, 
on the L:1mb, and mark where he cutteth the 20 7 Parallel, for 
there is the angle C of the Triangle;thence you ſhall bave a Me- | 
ridian for the Catherns going ro the Equator, whoſe length is 
20 deprees x2,minutes: thence 1n the Equator to the Center is 
the Paſe 57.degrees 47-minures ; and thence in the Labe/to C 
again,is the Hypoteruſa 60 degrees. 

And now having all the fides; to get the angle C, you ſhall 
tutn. the Triangle, and get him as in the 3 Chapter. 


& tt 


9 


Cnaye. VII. PRO zL: V. 
The Anzles groen to find the S1der. 


His ſhould have beeg the third Probleme, conſidering 
what is given. Bur becauſe the way of reſolving this 
G 2 : daſe 


——— 
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TT"  cale differeth from all the: former, therefore I have reſerved it'to 
the laſt place. : 
Jn plain Triangles this caſe is inſoJuble, But in Spherical 
Triangles it may be reſolved on the Planiſphear, rwo wayes, 
x. The fiſt way hath M, Flagrave 5, 24. He ſets B C onthe 
Limb berween the Pole of the Mater. and the Vertex of the 
Reet, BAandC A oneona Meridian, and the other on an 
Azimuth cxolling one another at a Right angle within the 
Limb. Which to do you muſt work' thus. Example. In the 
former Triangle,the Angles are given A 9o, B 23,degc,z0,min, . 
C 77,degr. 43,mio, Now firſt I will guels that the H ypotenuſa 
15 40 degrees, and lecting the Zenith 4o degrees from the Pole, 
that arch of the Limb berween Pole and Zenith I rake for my 
Hypotenuſa,yet unknown, At the Pole ſhall be B, and. at the 
Zenith C. Then becauſe Bis 23:1 take the tweatie-third 
Meridian from my Hyporenuſa which is on the Limb, and be- 
rween that and che 24th I imagin a Meridian which ſhall make 
B A of my Triangle. Allo becauſe the AngleatCis 77,deg. 43, 
min. I take an imaginary eAzimuth near the 78th,numbred 
from my Hypetenuſa which is on the Limb, and that Azimuth 
ſhall make C A of my Triangle, Now have I the Angles B 
and C,and three arches.of which all the fides of my Triangle 
ſhall be made: bur whether B A and C A crols at Right Angles 
I know not, and therefore I know not yet certainly the length 
of any fide, Now to make the Angle at Aa Right Angle,mark 
Where your eAzimnrh (which you have taken for C A) cuts 
the Finiter,and from that point number in the Finiter toward the 
Center to 90 degrees,and there is the Pole of your 1Azimnuth, 
(viz. 12 degrees x7 minutes from the Limb) nake a prick wich 
ink at that Pole, and then look whether your Meridian 23 7 
(which you took for B A) cut this Pole, which yer he doth nor 
as you will find. Therefore turn the Ryeer till«the faid Meridi- 
an do cut this Pole of the faid eAzimnrh, and then you maybe 
fure that Meridian and Azimmth.(wherever they _—_ make 
Right Angles, (By Pitrſc Trigenom, 1, 57) Therefore now 
have you all the Angles ſet on the Planiſphear,and thereby all the 
fides found, viz., B Cin the Limb 6 o,degr, B A in the Meridian 
57 degrees 48 minutes.C A in the Azimuth 20 degrees 12 mi- 
nutes,as they ought to be. | 
2. The ſecond way M. Ozghtred uſeth ; Ir is this, For the 


reangled 
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re&angled Triangle whoſe three Angles be given, you ſhall 
frame another oblique Triangle, whoſe hides ſhall be equal to the 
Angles of che firit Triangle, And fo the Angles 'of the ſecond 
Triangle to be found on the Planiſphear ſhall be equal .co the 
fides of che ficlt Triangle, which are inquired. The Triangle 
Which ſerveth for an Example throughout this Book hath his 
Angles A 90 degrees:C' 77 degrees 4.3 minutes,B 23 degrees 
30 minutes. Here to find the fides, for the Angle A,I take half 
the Axis of the Later from the Center to the Pole, and thar 
ſhall 'be a fide of 90 degrees. For the lefſer Angle B, I reckon 
upon the Label from che Center a fide of 23 degrees 30 minutes, 
and at the end thereof make a prick, on. the Label, I turn this 
prick upon the Parallel from the Pole 7 7 degrees 43 minutes,and 
the Meridian there Croffing ſhall be the third fide of this Tri- 
angle. Follow this Meridian to the Equator,and from his: cut- 
ting there to the Center is the meaſure of the lefler Angle of this 
ſecond Triangle, which is equal to the lefler Leg of che firſt Tri- 
angle.20 degr. 12 minutes: likewiſe the arch of the Limb from 
the Pole to the Label, is the meaſure of the middle Angle of the 
ſecond Triangle, which is equal to the middle fide, that is, to 
the greater Leg of the firſt Triangle 57 degrees 48 minuces, And 
now having found the Legs of the firſt Rectangled Triangle you 
may by the firlt Probleme find the —_— ro be 6@ degrees. 
The ReQangled Triangle uſed in the firſt way, and the oblique 
Qs :drantal Triangle uſed in this ſecond way, ſhall appear in 
ſuch formes on the Planiſphear as theſe figures following do 
expreſs. | 


The firſt Way. | The ſecond VVay. 


Hors=z. 


&: Of the Solution of Spherical Treangler, 
% HAP. VIIL 


How to repreſent and reſolve the Caſes of the four firſt 
» Problemesof Spherical "Triangles, drvers other wayes, 


| Ne way hath been ſhewn for repreſenting any ReQtane 
() oled Spherical Triangle upon the Planitphear,by the | 
Label,Equator-line,and a Meridian, and thereupon to/ 
find out the fides and Angles of any ſuch Triangle. - 
+ h Now for / ariecy fake, and for the exercile of Learners in the 
+ - knowledge of the Sphear, and'becaule the ſame Angle ſomtimes 
may be more diſtin&ly repreſented in one part of the Planiſphear 
then in anorher,l haye thought good to ſet down fix other wayes, 
by which the four firlt Caſes of Spherical Rectangled Triaogles 
may be pictured on the Planiſphear, and reſolved, 
There be three places in the-Plagiſphear Where the- Angle B 
may be placed, whether he be given, or fought, -—. 
hy ' x. Ar the Center, and there his quantity is meaſured by the 
| Label or any Semidiameter of the Reer,moving _ the Ring, 
thus was B placed in\the former Chapters, and ſhall be gnce 
more in the firſt /arvety. hs. 
2. Art either of che Poles of the Mater, where by the Meri- 
dians that ifſue thence you. may number the quantity of any An- 
le from ©, to 180. | 
3- Arthe Zenith or Vertex of the Reer,where the quatity 
of the Angle may be numbred by the Azimmths in like manner, 


CHnae. 1X, 
: The firſt Variety. 
_J H Ere the angle B ſhall be at the Center as before, BA * 


The third Boo 


_— 


on the Finiter, C A in an Azimnrth.BCinthe Axis of 

the Mater, So ſhall you have your Triavgle pidured 

in the ſame form and quantity that he had in the for- 

mer chapters, though other lines be here uſed. And to reſolye 

the four firſt Caſes of ReRangled Spherical Triangles with theſe 
Circles, you ſha!l, 

I. In the ficlt Caſe where B A and C A are given, Number B 

Ole | A from 
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A from che Center upon the Finiter;where it ends, you ſhall meet RY 
an Azimuth upon which you ſhall number C A toward the 
Zem:th; in the top of C A make a prick with ink for C, and 
then turn that prick to touch the Axis of the Aſater. Thus 
have =o all the fides in view, and the meaſure of the ngle B 
you ſhall find upon the Limb, berween the Pole and the Fini- 
cer. 4 And tor C you muſt turd the Triangle as before hath been 
taught. | | F 

— In the ſecond Caſe.B Cand C A given, Number BC in 
the Axis from the Center, and art his end tor C make a prick; 
Then for C A. count to Whar Almicanrar he: will rife from the 
Finiter, and turn the Reer till thar Almicantar cur the prick C 
in the Axis; and the Azimmwth there croſſing the Axis and 4/- 
micantar in C ſhall make C A, And berween that Azimmb 
and the Center ſhall be'B A onthe Finicer, Bſhall be meaſured 
as before, C ſhall be found as before, | 

3- In the third Caſe B C and B given, Set the Finiter as much 
from the P«le as the angle B comes to. Then number BC in 
the Axis from the.Center B tro C. Thence turn down in the 
next Azimwth to the Finiter and you make -C A, Thence turn ., 
tothe Center,and you cloſe the Triangle with B A, C ſhall be 


found as before. 
4 In che fourth Caſe,if B and B A be given Set the Finiter to 


the angle B. asin the third caſe in this chap. and trom the Cen- 
ter upon the Finicer number B A, from A go up an Azimnrh to 
the Axis. where C ſhall ttand. From thence go to' the Center, 
and you have compaſſed your Triangle, and all is ſhown by the: 
view, but the ang e C, which may be found as before. cif 
B and C A be given.ſer the Finiter to r'ie angle, as in the third 
Cale of this chap.chen count. in what Al/micazrar C A will end, 
and follow this Almicanmar to the Axis, Where they meer is the 
point C. Aud the Azimacb that cunerh chere ſhall cut: the Fre 
giter in the place of A, | 


 Cuary. 
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CHaP. Xo » 
The ſecond and third Varieties. 


% 


Et B at one of the Poles of the Mater where the Meri- 
4J1ans meet;B A on the Limb eicher;way B Cin a Meri- 
dian C A on the Labe/,One Example of the thud Cafe 

ſhall ſuffice.B and B C are given. B is 7» degrees 43 mi- 

nures ; Number therfore the Meridians from the Limb will you - 
. Came paſt 77 and almoſt to 78.ard there imagin a- Meridian to 
' be drawn for the Hyporenwſa of your Triangle ; That Meridian 

makerh an angle of 27 degrees 43 minutes with the Lir:b, as 
the Hypotenuſ of your Triangle doth with che Baſe. And be- 
cauſe the Hyporennſa B C is 60, therfore the 62th Parallel rec- 
koned from the Pole ſhall determin his length,and cut him off in 
the point. C. Prick the poiat C (chat 1s, the croſſing of the 77 
43 Meridian with the doth Parallel from the Pole) 
and to that .prick lay the Label: fo that part of the Label 
' Which lieth berweenthe prick and the Lin:b ſhall be C A, and 
the arch of the Limzb becween the Pole and the Labe/ ſhall be B 
A of the Triangle. So ſhall all be known bur C,which allo may 
be found if you turn the Triangle as before. | 
- Or thirdly, ufing only the Keet and Label,Set B at the Zee 


\ 


nth , B A on the Limb of the Keet; A C in the Label; BC in 


an Azimuth,and you ſhall make the fame Trian 
that you made Jaſt on the Mater. 


CHaPr | XI: 
The fourth Variety. 


gle on the Rees, 


Er Bat'the Zenith of the Reer, B A upon the Lineb from 


Axtree>line of the Hater, B C in an Azimarh, 


the Zenith to one of the Poles of the Mater, 


C Ain the 
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Cuar 15 
"The fifth Variety. 


Et B at one of the Poles of the Xſarer, B A upon the 
0 Limb berween the Pole and Zenich, CA in the Axis of 
the -Reet, BC ina Meridian. 

Note here, that if you ſet the Triangle upon the Plani- 
ſphear either of thole rwo laſt wayes,you ſhall find him to be ſer 
both wayes,and that you haue your Triangle twice found,or two 
Trangles.cach of them repreſenting the Triargle in Queſtion;one 
is toward the right hand. and the other toward the lefr : And 


they are both comprehended berween the Axletrees ofthe Mater ' 
and Reet;and the arch of the Lrwb which lics berween the two | 


Axlerrces is Bale to them both. 


CHaPe, XIIL. 
The ſixth Variety. 


Er the Zenith line of the Ryet in the EquinoQial line of 

© the Mater, Then ſet Bat the Zenith B A upon the E- 

qiunoEtial line inwards from the Limb, C Aina Me+ 
ridian, BC in an Azimuth. 

Thus have you various wayes for deſcribing and reſolving 
any reQangular Spherical Triangle upon your Planiſphear, If in 
tryirg one way you find the points of your Triangle too much 
ſhadowed with the Reer, or that the fides croſs one another too 
obliquely, that you can'hardly find the point of the angle, then 
may you trie another way, and you ſhall likely find chat- fault 
amended, 


Theſe three laſt Chapters you ſhall eaſily underſtand, if you 


underſtand the former Chapters of this Book. And therefore I 


thought it needleſs to uſe aoy further examplification, 


i Cunianr. 
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CHaP. XIV. 


Of the Solution of Oblique angled Spherical Triangles: 
And generally of all Spherical Triangles. 


Heſe fix Chapters following might well haye bten pla- 

ced before the ſecond Chapter. For howſoever they 

belt ſerve Oblique angled Triangles, yer are the Rules 

oeneral. and may ſerve very well for the ſolution of all 

Spherical Triangles whatſoever. Bur 1 like this order well e- 
nouegh, and I think the Reader will haye no -auſe co diſlike it. 

here be twelve Caſes of Oblique-angled Spherical Tri- 

angles. Bur for the P/aniſphear they are here reduced to (1x. 

And they be all (uzJeſs I may except the haſt) as eaſily reſolyed 


upon the Planiſphear as the five Caſes of ReQtangled Triangles. 


Here note that for OQblique-angled T riangles, in all the Caſes 


following. one (ide ſhall evermore be ter upon the Limb berween 


one of the Poles of the Mater and the Zenith. of the R eet, and 
the other rwo fides ſhall be made, one by a Meridian,and: the 0- 
ther by an Azimmth;at the meeting whereof is the Anole C, 
which onely may remain unknown afrer any Queſtion relolved, 
and may be preſently found by turning the Triangle, as betore 
it hapned is the Reftangled Triangles. 


ProB..1. ThreeStdesgrven, to find the Angles. 


& Et one Side,{which you will) upon the Limb. between the 
Pole and Zenith,count the fecord fide from the Pole by the 
Parallels,and count the third fide from-the Zenith by the Almi- 
canters : and know that where the: laſt Parallel cuts the laſt 
Almicanter,chete is the point of the third Angle C: the Meridian 
thar paſlech from this point to the Pole is the fide A C: che A- 
z4muth that paſleth from che tame point co the Zenrth is the 
fide BC : and the third fide A B is on the Limb between the 
Pole and Zerith, Now may you count the Angles at the Pole 
and Zenith and B: and for the third Anole C,turn the Triangle 
laying one of the other ſides in the Limb berwcen the Pole and 
Zenith, and you' ſhall find that Angle allo,as you did his fel- 
lowes.Note that whereas I called the fides of ReQtangled Trian- 

oles 
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oles BA. CA, and BC, that is Baſis, { atherrs,and Hyporenuſa, 
I choole here in Oblique-angled Triangles.to tranſpole the letrers 
of the two firtt fides tor diftinction fake, calling them A B, and 
and A C,and the third fide indifterently either BC or C B, 
Example.Ler 40 degrees 70 degrees and 46 degrees © be Sides 
| eta Triangle,whoſe Angles are tought, Now becauſe I would 
firlt ger the Angles joyning to the fide 4.0 degrees, I mark that 
fide A B, and fer A Bupon the Limb, A at he Pole,and Bat 
the Zenith; which I remove 4o degrees from the Pole,accord- 
irg to the lengch of the fide AB. Then becauſe AC is 70 deg. 
I hold one finger(or a pin)upon the 70 Parallel from the Pale, 
and becauſe B C is 46 7 I hold another finger on the 46 * A4l- 
micanter counted from the Zenith, and look where this Alni- 
cantar Croflech the tad 7 Parallel, there is C of my Triangle: 
The Meridian that comes from the Pole to C is the long fide of 
my Triangle A CI counc then from the fide A B on the Limb 
how many Mcridians lie berween A B and A C.and I find chat 
AC is jult the 45 Meridian,therefore I ſay che Argle A acthe 
Pole is 45 degrees, The Azimnih ttat comes trom the Zenth 
to Cis here the middle fide of my Triangl.;, being iu length 46% 
I count from the fide A B of my Triangle on che Linzb how 
Azimuths there are to this, a1d I find that this is the 


many 


114 Azimnth almolt,therefore the Angle B at the Zenith is al. 
molt x 1.4 degrees (exactly 11 3. 30: minutes, ) 

| Now to fad the Angle C,.I turn the Triangle, and fer BC, 
46 degrees ; on the Limb{changing the lerrers inco A B) And 
where the 40 Parallel croflech the 70 Almicanter, there I meec 


with the 39 , Azimuth, 
which ſhews me thar. the 
third Angle” formerly called 
C, and now fince the Tri- 
angle rurned marked B is 
zo degrees(exaftly 38 deg 
53. minutes, ) 


wy ---*  Cuar- 
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CHare, XV. PrOB. 2. | 
Tivo Sides and an Angle comprehended gtven, to find 


the reſt. 
Et the Angle given ar the Pole. and ſer one of the given 
0 ſides in the Limb between the Pole and Zenth, the other 
iven fide you ſhall reckon on that Meridian which is 

« iſtant from che Limb as much as the given Angle 
com:th to, at the end thereof there ſhall meet you an Azr1mmnrh 
which ſhll make the third fide of your Triangle. 

Example. In the former Triangle having A B 4o.A C 70 and 
the Angle comprehended at A 45 degrees, I fer A B on the 
Limb trom Pole to Z-»ith, then becaule the Angle A 1s 45 de- 
orces I take the 45 Meridian reckoned from A. B, and thereof I 
take 70 degrees (counting from A che Pole) for my fide A C: 
atCin the 70 degree of this Meridian there crofleth an 1 z- 
»uth which makes my third fide; this Azimath is the 113 | be- 
ing numbred from A B, therefore the AngleatB is x13 3, and 
I finde berween Band C in this Azimmnrh 46 } for the length of 
the (de BC: onely C is now unknown, Which you may alſo 
find by curaing the Triangle. | 


CHaPe, NVI. PRoB, Ty 


T wo Sides and an Angle oppoſite to one of them grven, 
to find the reſt. 


Et the given Angle a Bu 
0 at the Zenith B, N L G38 
the fide ſubtend- 


ng tin a Meridi- ; 
an A C,the other given 
fide on the Lemb AB. | 


Example.I have given _ 
A B z7 degrees 45 min, FRTEE" 
A C 105 degrees 41 
minutes: and B 167 de- 
orees 09 minutes : F ſet 
the Zenith B 3 7 degrees 
45 m:nutes from the 


Pole A, then becauſe B 


W 


ol 
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is 167 degrees 9 minutes, I count the Azimmrhs from the lide 


'A Bro 167 degrees, and farther 9 minutes, and I know that the 


Azimuth there imagined to pals (ſer berween 167. and 168) 
ſhall rake the fide of my Triangle B C;burt yer the length of 
B C I'know noc; and I want (ill a Meridian tor the fide A C 
oppoſite to the angle given. Now becauſe A C his length is 
given ((x05 degrees 41 minutes,though the Angle A be yer un- 
known) I cake che Parallel 105 degrees 4x minutes,numibred 
from the Pole A, acd where this Parallel croſſeth the 167 Azi- 
muth, there Iam ture muſt be tre Angle C: and the Meridian 
paſſing from C to the Pole is the ſide A C 105 degrees 41 mi- 
nutes:this Meridian lieth between the 12 and 13 number from 
AB, and ſheweth the Angle A to be 12 degrees 26 minutes: 
the ſide B C, I may count 68 degfees | by help of the CA/mi- 
cantars, Now have I three fides and two Angles, which are 
_ then enough to fihd the Angle C, when the Friargle is 
turned, NE. 

Note that you may place the known Angle at the Pole as 
well as acrthe Zenith, and it may be needfull fo to do when the 
Angle C of your Triangle. would otherwiſe fall under the Limb 
of the Zodiaque, | 

Noe alſo that the Angle C may ſometime fall under the Fi- 
niter, Where the A4zimuths faile. Asif you had let the Angle 
167 degrees at the Pole, the oppoſite fide x05 degrees 41 mi- 
nutes had been ſer in an Azimmnh, and C had been beyond the 
Finicer : your remedie in this cafe is to ſet Nadir in the place of 
Zenith, (io ſhall C fall amorg the Azimurhs jult as you would 


| have him. Example. Ser 37 degrees 45 minutes between the 
Pole and Naarr (4 6) count the Angle given at the Nadir þ 


167 degrees 9 minutes, and his ſupplement x2 degrees: 5x mi- 

nutes,for A C count 4 © the ſupplement thereof, and you ſhall 

find b C 111 :, whoſe ſupplement is BC 687. 
. Note thirdly, char if the angle given in this chapter be acute, 


then if you place the known Angle at the Zenth, the Parallel * 


may crols the Azimuth twice. or it you place the known Angle 
at the Pole, the Almicanter taken to find out the oppoſite fide, 
may croſs the Meridian twice ; and fo it may be doubriull in 
which interſe Rion the Angle C ſhall be found : That you may 


diſcover, if you examine which agrees beſt with the other parts 


ef the Triangle being turned; or it you reduce this Triangle to 
| H 3 | rWe 
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two Right-angled Triangles, by letting fall a Perpendicular, Of 
which 1ce the laſt Chapcer, | 


Cuar KYII. | PAO. £6. 


Two An gles and the Side comprehended between them 
being gtven, to find the reſt. | 


Er the fide given between the Pole and Zenirb on the 

ke Lb. then count one Argle among the Meridians, the 

* other amono the Azimnths,and where the Meridian and 

eAzrmuth bounding the ſaid Angles meet, there is the 

point of the Angle C, and all is known bur the Argle C, which 
you may find allo, if you turn the Triangle. 

Example. In the 14th Chap, The Angle A was 45 B x15 
the fide A B comprehended 40, Having let the Zezich 4o from 
the Pole, I leek the 45ch Meridian from A B,and the 1x3! A- 
zimuth from A Band where they croſs is C. Now may I cum- 
ber A © by the Parallels z0.and B C by the Almicantars 46 5. 
C may now be found by any df che 3 former Problemes,if you 
rura the Triangle, and ler C atche Pole, or arthe Zenith. 


Cunar, XL VIM FRrROD.- 5. 
Two Angles and a Side oppoſite to one of theni given, 
to find the reſt. " 


Er the Angles given, as A, and B,art the Pole and Zenjth; 

Y the known fide, as BCin an Azrmmuth ; Count amo 
the Meridians the Angle oppoſite to the known fide, and 
having found the Meridian that  boundech him, lay a 
finger or a bodkin point thereon; then count the. other Angle a- 
mong the Azimuths, and when you come to the -oicmy , that 
bounderh him, becauſe that Azimwth maketh the known fide 
of your Triangle, you ſhall number. his lergrth from the Zenich, 
and at the end therof make a prick,then turn abour the R eer till 
this prick in the gAzimnrh touch the Meridian befoie found; 
and then is your Triangle formed on the Plantſphear, and all is 
known:but che Angle C to be found as in the former Chapters. 


Example, Let be given A 45 degrees B 1x3 5 BC46:. 1 
* count. 
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count from A Bto the 45th Meridian, upon which I lay my 
finger, that he get not away,for he mult make my fide A' C,then 
T look the 113 ; Azimmrh (from A B)-co Rand for che oven 
fide: and becauſe his length given is 46 5 therfore in this x x7 * 
Azimuth at 46 3 below the Zenith I make a prick : then I 
turn the Keet till this prick touch the 45th Meridian, there ar 


that touch mult C Rand; thence to the Pole is che fide A C 70, 


and on the Lemb I have the fide A B 4o. C isto be had by 
turning the Triangle,as in every of the former Problemes. 


_ -CHa?r. XIA PROD. 6. 
Three Angles given to find the Sides, 


His Caſe comes very ſeldome in uſe, Yet that ous 

[ Metbod of Trigonometry by the Planiſphear may be 

compleat, and that no Probieme thar is ſoluble may be 

left here unreſolved, I ſhall fhew the ſolution of this 

Probleme alſo.M* Blagrave, it lcemes, never attempted this,con» 

renting himſelf that he had found the way to reſolve this Pro- 

bleme in ReRtingled Triangles, which allo he had once given o- 
yer as impoſſible. B/-gr, Book 5,"24. 

For reſolving this Probleme ir is ro be known that if you go 
to the Poles of the ; greac Circles wherof your Triangle is made, 
theie Poles, ſh2ll be che angular points of a ſecond Triangle; 
and the wo lefler fides of this fecond Triangle ſhall be <qual 
to che rwo lefſer Angles of your firlt Triangle ; the greaceſt fide 
of the fecond Trisngle ſhall be the ſupplement of the greateſt 
Angie of che firſt Triangle (that is, ſhall have as many degrees 
and minures as the greatelt Angle of the firſt Triangle wanted of 
180 degr.) ſee Pi:iſcus Trigonometry Lib. 1. Prop.61., 

This tecond Triangle thertore/all whole fides are known from 
the Angles of the firlt you ſhall relolve by the fult Problane 
of Oblique angled Spherical Triangles. Chap. 14. And having 
by that Probieme found the Angles of this. ſecond Triangle, 
»» know that the 2 lefler Angles of the ſecond Triangle ſhall 
» de ſeverally and P—"—— equal to the two lefler fides 
»» Of the firſt Triangle. / and the leaſt Angle to the leaſt fide, 
,» the middle Angle co the middle fide)and the greateſt An- 


»» Cle of this ſecond Triangle being ſubtraed out of x80 degr. 
3 »» ſhall 


. 


I” 


th 
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,» ſhall leave you the greateſt ſide of your firtt © Triangle, 
Example. If the Angles be given x13 ; degr. 45 degr, and 38 


| __ 5 I-minuttes, and the fides be enquired, Draw by aime a 


rude Scheam of this firſt 
Triangle,writing in the An- 
ole A 45 degr.in B 113 7 
in C 38 degr. 5x minutes, 
ſuppoſing theſe (ides yet un. 
known : then draw un- 
der this by aime alſo, a_ 
Scheamof the ſecond Tri- 
angle,ſerting his Baſe Pa- 
ralle] with the Baſe of the 
firft.and making the Bale of 
the ſecond ſhorcer thea the 
Baſe of the firſt, Ser allo B 
at the Vertical Angle, and | 
A C ac the Bale; as in the firſt Triangle. Then ſay, 
Becauſe A in-the firlt Triangle is 45 degr, therefore in © the ſe- 
cond Triangle B C{tubcendeth A ſhall be 45 degr. And becauſe 
C ia the fictt Triangle.is 38 degr. 51 min, therefore in the ſecond 


Triangle the fide A B (which tubtendech C)ſhall be 38 degr.5 x - 


min. And becaule B the greateſt Angle in che firſt Triargle, is 
I13 therefore in the fecond Triangle the fide A C (which tub- 
tenderh B} ſhall be the ſupplement thereof, viz. 66 *, Write 
now upon the-fides of this ſecond Triangle the _ quantities of the 
fides, fo is your ſecond Triangle ready to be reſolved by the firſt 
Pcobleme of Qblique-angled Triangles. whereby you ſhall find 
the Angles of the ſecond Triang'e, as I have expreſſed them in 
the Scheam. A 46, 26 min. C 40, B 116 deorees. 

Now laſtly.I ſay theſe Angles of the ſecond Triangle thus 
found, give mie the ſides of che firſt Triaogle, which I ſeek, in 
this-manner. | 

In che ſecond Triangle. In the firſt Triangle. 

A is 46. 26 B Cis 46. 26. 
+ i$ 40. 00. Therefore , AB 40. co 
Bis 119.00 - AC 70.00. Supplement 
of i to degrees, And thus by all the Argles given,we have found 
our all the des, which was required. 


Now would” you fee where this ſecond Triangle dwells in the 
Plant- 


__ : 
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Planiſphear, by whole help we havefound our the ſides of the 
firſt ? That I will now ſhew you; becauſe many may be as olad 
to know it as I was when I firlt found it. Havino then the 
Angles of your firlt Triangle given, and his fides alſo now found; 
 placchimas in the 14 Chap, A B,4o in the Limb, A'C 70 in 
Z the 45th Meridian, BC 46 degr. 26 min, in the x1 31 Azi- 
wath.Then R . 
you ſhall WM 
lay, Becauſe | {45% 
e the Center 
3 ofthe Pla- —Y \\ 
| nmiſphear is W 
7 the Pole of 
{ *thearch A 
B,cherefore A 
at the Cen- IGG 
ter | ſhall 8 S mn 
fland the A 
Angle C, B 
whichA_ B 
ſubtende'h : 
Next fol- 
low the 
1135 Azi- 
wxth(which | 
makerh B C of your Triangle) tg the Finiter,and from the poin® 
where he touCheth the Finiter _ ſhall number in the Finiter to 
the Center 23 3,and number on 66 7 more beyond the Center to 
make up 90, - and there is the Pole of the arch B C. Therefore 
there ſhall ſand the Angle A,which B C ſubtendeth, Then 
follow the 45th Meridian to the Equator, and thence count in the 
Equator 45 degr, to the Center ; and 45 deor. more beyond, | 
which make 90:there is the Pole of the arch or fide A C.There- 4 
fore there ſhall ftard the Angle B which A C ſubrendeth, Here 
you fee your ſecond Triangle made by the Poles ct the firſt ad- 
m_—_ ro the Center of the P/am1ſphear under the Finrer : onely 
the fide A B is wanting : To get that, prick Aand B with ink 
on the ater,if your P/aniſphear be metal ; and whe: they be 
drie{if you can haye patience to tarry fo long.) turn about the 
Reet tull ſome one Azimmh or other do cut both theſe pricks, 

I Which 
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E which here the 48th'or 49th from the Limb will make a ſhift 
' to do (if your Zodraque do not obicure one of the pricks)and in 

this Azimuth you may number between the pricks 38, 5x. for 

the length of the fide A B, Thus I have ſhewed you how all 

the ſides and the Angle (C) of the ſecond Triangle (made be. 

rween.the Poles of the firlt Triangle) may be found in his pro- 

er place where he dwells in the Sphear, below the Finiter; and 

how to find both theſe and all the reſt, by hoifing up this Tri- # 

angle to the Pole and Zenith, hath allo been ſhewed in this ©® 

Chapter. mo. 


: Cnare,. XX, 


How to reduce an Oblique angled Triangle to two Rett- 
angled Triangles, by letting fall a Perpendicular, 


Ecauſe the third Probleme of Oblique angled Triangles 
B carnot be telolved by the Canon of Sines and Tangents 
without letting fall a Perpendicular, and becauſe in that . 
caſe the wr at the Angle C is oft ſo Oblique that 
you cannot define the Angular y=_ certainly,and becaule in the 
Acthed for reſolving the third Probleme one of the ſides of the 
Triangle hapneth ſome times to make two interſeRions with the 
Parallels or eAlmrcanters, and there may be doubt which of 
theſe interſeCRtions is to be taken for the Angle C. Although 
I there ſhewed another way to reſolve that doubt, 'yet I will 
| ſhew you alſo how to reſolve it, and to remedie the inconvenien- 
ces aforelaid, by letting fall a Perpendicular, And it ſhall ſuffice 
to ſhew you this 1n one example, which if you mark and be 
acquainted with the four firſt Problemes of Re&angled Spheri- 
cal Triangles,you ſhall be ableto do itin any other needtull caſe 
whatſoever. Take therefore the Triangle of Chap - 16+ where 
we had given AB 37.45 minutes, A'C 105. 4r.minutes.B 167. 
9 min. you muſt obſerve that the Perpendicular ought to fall 
frcm the end of a kn>wn (ide,and to fultind ſome known An- 
ge, which here cannot be, becaule both the Angles at the Baſe 
A Care unknown 
Con:inue therefore the ſides A C and B C to Szmicircles,and 
you ſha!] have a ſecond Triangle N Þ C. in which »N P is. cqual 
to AB.NC is lupplement of BC. P C ſuplemeart of AC : 
N fuppicmen: of B, C is common to both 1 riaagles, 


Here 


8 
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Here then in the 

fecond Triangle N P C. 

i let the Perpendicular fall 
5 from P upon the Baſe N 


3 C,ſo have you two Rect- 
g angled Triangles,Þ R N, 
y; and PRC. | 

2 - In the Triangle PRN 


ou have (beſide the. 
k Right Angle R) the An- 
* oleN x2, 51 minutes, 
A (lupplement of B) and 
£ the Hyporenuſa N Þ 37. 
% 45 minutes ; and ſo ma 
- find all che reſt of this Triangle,by the third Probleme of ReQ- 
angular Spharical Triangles.viz. P R 7. 49 min. : N PR 79, 
49 min, and RN 37 degrees, which had, 

In the Triangle PR Eby the ſecond Probleme of ReQan- 
oular Spharical Triangles you may find R C 70 degrees (which - 
added to RN makethNC x1 5, whoſe ſupplement is C B 68 
1)C 8 degr. !, CPR 88 degr. which added to N ÞP R maketh 
the whole Angle CP N r67,47. which being ſubduted ourof 
180 depr. leaveth the ſupplement thereof C A B 12:13 min, as - 
I find ic by my Planiſphear ; and by exa& calculation it may be 
12 26 minutes. | | 

Thus have you a perfe&t Method of reſolying all Spherical 
Triangles by the Planiſphear. 2: 


The'end of the Third Book, 
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'The fourth Book. 
Shewing the Solution of the * 


SPHERICAL PROBLEMES, 


Both 
Aſtronomical, Aſtrological, and Geographical, 


| by the 
| PLANISPHEAR. 


Cruar. I. The Preface. 


He beſt method (in my judgement) for ſetting down the 
Problemes of the Sphear is, to [et them in ſuch order, that 
the former may be Przcoghita to the latter, and the latter pre= 
ſuppoſe the knowledge of the former.T his moſt Authors have 
= But this method here aimed at, perhapt is not alwaies 
ept exattly, Becauſe where one Triangle ſerves to reſolve ai- 
vers Problemes, / was willing to make an end with him ſome- 
time before I meddled with another, for avoiding the multi- 
plicity of Chapters, and repetition of the ſame Schemes, 


knowledge whereof molt Aſtronomical Problemes are 
reſolved, inſomuch that if you be bur well yerſed in 
the general Problemes of Trygonometry ſet down in the 
former Book,and have acquaintance with thele fiye Triangles in 
the Sphear,%you will be able ro reſolve moſt. of the following 
Probiemes without any further help, Of 


{h Here be in the Sphearfive famous Triangles, by the 


6 
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Of thoſe five Triaogles thiee are ReQangley, which ſhall be 
here denominated from their Hypotennſa's. 

I. The Ecliptical Triangle, whoſe Hypotennſa is an arch of 
the Ecliptick, his Legs are arches of the Equator, and a Meridian: 
he ſeryeth eſpecially for Queſtions of the Suns Longirude, Right 
Aſcenſion, and Declination,with ſome orhetrs, See this Ch. 6 &c. 

2, The Horizontal Triangle, whoſe fides, are arches of the 
Horizon, Equator, and a Meridian. He ſerveth eſpecially for 
Queſtions of the Suns Amplitude, Aſcen/ioral difference, and 
Declination, and of the Latitude of your place. See this 
Chapter 14. : 

3. The Azimnthal of Parrallaftical Triangle, whoſe fides 
are arches of an eAzimmnth,the Ecliprick, and a Circle of Lon- 
girude: he lerverh eſpecially co find the Moons Parallaxes in 
Altitude, Longitude, and Latitude. See this Chap. 64. 

4. The other rwo ate Ob/iqne _ One I uſe to call the 
Complemental Triapgle, becauſe all his fides be complements, 
viz,, the Complement of Latitude, of Declination, and of Alti- 
wde. He fe: verh . cheifly ro find the Altitude, Azimmnrh, and 
Hour. Seethis Chap. 24. 

5. The laſt, I uſe to call the Polar Triangle, becauſe one fide 
. of him is evermore the diftance of che Poles of the World,and of 
the Ecliptick (23 degrees 3) his other fides are a Meridian, 
and a Circle of Longitude, He ſerveth chiefly to find the Lon- 
eitude and Laticude, the Right Aſcenſion and Declination of the 
Stats. See this Chap, 34. | 


Cnae. Il. 


How to find the Altitude of the Sunor Stars, by Obſer-- 
vatien, with the Planiſphear. Alſo what faſhion ts beſt 
for Sighst, 


{þ He Planiſphear way here ſupply the office of a Qya- 


| drant;\which is the firteft and moſt common Inſtrument 

for taking Altitudes) For the Planiſphear is divided in- 

to 4 Quadrants, and if you hang a plumb-line at the 

Center, it may ſerve any of them. Ser your Sights ro one of the 
Semidiameters of the Mater, and turn him ſo to che Sun that the 
Sun may ſhine through the vgs; chen ſhall the plumb-line(if 
: 3 it 
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ic hang Parrallel co the P laniſphear, neither bearing upon it, nor 
hanging off from it) ſhew in the loweſt Quadrant of the Limb 
the degrees of Altitude. Burt becauſe the Quadrants may be 
ſmal, I have (hewed you a way how to make them ſerve your 
turn as well as if they were of double Semidiamcter, -Book x. 
10. Whither I refer you, | 

My Sights for the Sug and Moon I have deviſed to makethvs. 

Lec thera be about an inch {ſquare for a P /aniſpheay of a foot 
Diameter : And in the middle of that ſight next you (which 
mult be a thin plate) lera very {mal hole be drilled quite through: 
in the middle of the Sight next the Sun, bore an hole as big as a 
Peaſe, or bigger, whote Center mult antwer the ſmal hole 1n the 
other Sight, then crols the Center of the hoB in the Sight next 
the Sun with an hair, or fine thrid, fo that the thrid may run 
level or Parrallel with the Horizon, when you uſe the Sights, 
When ycu turn the Sights toward the Sun, and the ſhadow of 
the thrid fall, upon che ſmal hole of the lower Sight.you ſhall ſer 


| or hold a white paper abour a ipan behind the lower S1ghr,upon 
which paper you ſhall perceive a ſmal Image of the Suns body, - 


and likewiſe of the thrid cutting through the midſt of him very 
diltinAly. And here you ſhall oblerye that the image of the 


thrid moveth upon the image of the Sun in the paper, contrary to 


rhe motion of the ſhadow of the thrid upon the lower Sight;for | 
when the ſhadow of che thrid toucheth the bottom of the Sjght- 
hole, the image of the chrid ſhall touch the top of the Suns 
image on the paper, and contrarily, But when the ſhadow of 
the thrid curtech the middle of the Sight- bole, then ſhall the 
image of the rhrid always cut the middle of the image of the Sun 
upon the paper exaQly and clearly. Alſo you ſhall obſerye that 


; though the. Diameter of the Sun be always more then 30 min. 
yet the Diameter of the image cannot be obſerved here to be 


much above 20 min.as you may meaſurz by the min,of the Qua- 
drant Which che plumb-line paſſcth over , while the image of the 
chrid pafſech over the image of the Sun:whither the | noon 
of the Suns image on the paper be diminiſhed by#eaſon of the 
thickneſs of the plate through which the beams pals, or becauſe 
the image on the paper is {mal, the beginning and end of the 
Obſcuration by the image of che chrid, cannor be preciſely ob- 
ſerve4, for the preſenc, | I leave to Optical men to enquire: Alſo 
what is the reaſon why the image of che thrid movech contrary 

ro 
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to the motion of his ſhadow, is a queſtion of ſome difficulty: My 
reſolution is, becauſe that image is a ſpecies which paſſech 
through the 3:ght-hole with the ſpecies of the Suns body : For 
when che ſhadow of the thrid falleth upon the lower part of the 
Sight-hole,then certainly che upper part of the Suns body is a- 
boye the obſcuration of the thrid, and the Wer edge is Eclipſed 
at the Sight-hole, Now the wayes of the Suns body thus Eclip- 
{cd on the lower ſide, paſſing through the Sight-hole, muſt needs 
be there decuſlated, fo that the wayes or beames comming from 
the lower part of the Sun ſhall make the higher part of the image 
on thEpaper,and contrarily ; as appeareth when an Eclipſe of the 
Sun is obleryed by a Teleſcope, or by a ſmal hole, letting the 
 'beames into a dark room : For the reaſon here and-there is the 

ſame. I have uſed thoſe Sights for the Sun and Moon almolt theſe 
20 years paſt, and (for ought T- could ever read or heat) they 
are of my own invention, and 1 have not met with any device 
more commodious to me for this purpoſe. : 

For the Moon, you mult fer your eye to the loweſt Sight: hole, 
and let the thrid cut the middle of her body. For the Stars, if 
your eye cannot diſcern them by the thrid, you muſt behold them 
by the edges of the Sights both above and below, ' Or if you 
would oblerve the Stars Alatude by ſome larger Inftrument, I 
. adviſe that the Sight next your eye be a broad plate 4 or 5 in- 
ches {quare,in the middle whereof you ſhall cut a window whoſe 
length may be near 2 inches, aad his breadth or height abour an 
inch or more, ſo that your eye may be well ſhadowed, and yet 
have free ſcope through the window to find the Star. Let the up- 
per Sight be a Cylinder or ruler ſet Parrallel to the lower Sight, 


and his breadth be equal to the window almoſt, bur. narrower 


by a tew minutes as 2 min, or 4 min.,when you looking through 
this window can fee the Star appear alike on both ſides, the up- 
per Sight,then is your Inſtrument right ſet, and the plumb-line 
ſhall ſhcw you his Alticudg as before, Noe that for all curious 
obicrvation of the Sun or Stars, your Inſtrument mult be fuppor- 
ted with a Tripos, or like device, that it may be Reddy, and that 
the apparent Altitudes of the Sun and Moon muſt be corredted 
according to the Table of Parrallax and RefraQtion, The ſixed 
Stars have Refra&ion, but no Parrallax ſenſible, The quantity of 
the Parrallax is to be added, and the quantiry of the Refr2Qion 
to be ſubtralted alwayes from the apparent. Alcitude fo:znd, ſo 
ſhall v2; wave tne true” Altitude, / * of 
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Here followeth an Abridgement [4lt.O| |Parelt., (Refr. 
of Lanſbergins Tables of Refra- od my. ſec. 7 ſec 
Rion and Parrallax of -the Sun, as . H-j8 8 74 aq 
much ashis Inſtrument may need, N 43 m $2: 
for the reft go to Lanſbergius or |__2© 2 1 14. 08 
Tycho Brahe's Tables ac large, mY VÞ 3 13 
where you ſhall . find the Moons ir x ox . 
Parrallax in the Horizon, go be 9 tr 5 
ſometimes 5x minutes, ſometimes 5o| |I 
x deg, 7 min. at zo degrees of A{- $9) Jn = 
titude, between 18 deg. 24 min. | 65 58 ; | | 
Here RefraQRtion is as the Sun, oder meer mage 

Crae. III. 
To finde a Meridian line. 


plain : and jay your Planiſphear fo that one of the Di- 

ameters of the (Mater may lie in that hne, Then take 

the Suns Altitude : the Altitude would be taken ar lealt 
2 hours (the more the better) before: noon: ard note, that if you 
rake ir between 29 and 20 degrees you ſhall be troubled nei- 
ther with Parrallax nor Refraction, becaule the *uns Refraion 
and Parrallax be -equall at the Altitude 29 degrees 26 minutes. 
The Altitude taken, you ſhal} immediately lay your Plariſphear 
in the polture aforeſaid ; and turning the Labe/ to the Sun, 
make a prick in the Limb where the Ebel curterh : And whea 
the Sun comes to the fame Altitude after-noon, your Plqniſphear 
laid as before, turn your Label to the Sun, and where he cuts 
make a ſecond prick inthe Limb. Then divide equally the Arch 
of the Limb comprehended between the pricks : and to the 
middle thereof lay che Labe/, and it ſhall point full North'and 


| 0 Trike a ſtraight line upon a Tavle or any Horizontal 


| South. Look then through your Sights;and it you ſee any Steeple, 


Pinacles. Chimney, Tree, or ſuch mark, at a good diſtance in the 
line of Viſion, you may no:e him for a South-mark, .or for want 
thereof (ct up a ſmaller mark neefer hand, But note alſo that 
this may belt be done when the Sun is in or neer the Summer 


Tropick, for neer the Eqzator he chargerh his Declinacion ſo 


faſt, rhat it may cauſe you an error of a few minutes, uyleſs you 
make allowance for ir, | y Note 
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Note,that all lines Parallel to your Meridians are Meridians, 
* 2, Another way. 

Haying taken the Altitude of the Sun, or a Star, at a 
ood diftance from the Meridian ; preſently lay your P/ani- 
ſphear flar, and turn the Label to the Sun, or Star, as be- 
Dore. Then by the Altitude taken,get the Azswath;(by chap. 
24 or 27 of this book.) . Then remoye your Laber (Eaftward; 
if the Sun or Star were Weſtward from the Meridian ; or Wett- 
ward if the Sun or Star be in che Eaſt Hemiſphear;) ſo maay de- 
grees as the Azimwh cometh to, and your Label ſhall be in 
the Mcridian, 


3. A third way; 

When the great Wain is ſeen under Cynoſura, (the Pole 
Star) obſerve with your eye the diſtance ot the Thill-horſe, 
called Alicth, from the next wheel of che Wain. and ſetting 
that diftance {by aime) in 5 parts, obſerve by a plumb- 
line when A/iorþ drawes neer to be in the ſame Perpendicular 
with the Pole Star. For when he ' wantech but one of thoſe 5 
parts to come into the Perperdicalar, then is the Pole-ſtar in 
the Meridian over the Pole in our age : at other times of the + 
night.che Polc-ftar may be 4 degrees wide,and in one hour neer 
the Meridian he changeth his Azsmmth above one degree. 

| +} » A fe ourth way. 

Becauſe the diſtance of the Pole-ſtar from the Pole is 
now. '2 degrees 30 minutes, and the Pole. is in the cir- 
cle or line which pafſerh from the Pole-ſtar neer Alioth, as be- 
fore; you may by gueſs cut oft from that line 2 degrees 30 min, 
and in that Setion you have the Pole atany time. This way 
may be uſed abroad in the fields, where you cannot ſtand upon 
exaQneſs; and herein you ſhall miſs yery little, if you accuſtome 
your ſelf co obſerye the diſtances of the Stars about the Pole, 


| Crnae, IIII. 
To Obſerve the Azinuth of the Sun or Stars. 


| Ay your Planiſphear upon an Horizontal plain or 
Level, and his Meridian on the Meridian line of your 
Place,found by the laſt Chapter, Then turn your Label 
that the Sun may caſt the ſhadow of one Sight upon the 

ether,or direly towards it, ys till the ſhadow of a plumb line "7.48 
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cut both the Sights alike,then doth the Label ſhew.the Azimurh 
in the Limb. For the Stars,you muſt fo dire& the Sights by your 
eye, that their edges may couch the Viluall line thar comes from 
the Star to your eye:and if your long Sight prove too ſhort, turn 
him toward your eye, and inlightning the ſhorter Sighr by-a 
candle held behind you,mark where the edge of the long Sight 
cuts both the edge of the ſhort Sight,and the Star ; for there is 
your Label in che Azimuth of the Star, which you may count 
on the Limb. | 

Note that if you ſeek the Azimmrh to get the hour, you ſhall 
find it molt eafily-when the Sun or Stars are neer the Horizon : 
and then you ſhall not be troubled with their RefraRtion, But 
there is moſt uſe of obſerving Azimmhs neer the Meridian, be- 
cauſe there the Azimuth changeth- apace, the Altitude very 
flowly - Yer if you may: chooſe, chooſe to rake Alcitudes rather 
then Azimwths (fo you come not within 2 or 3 hours of the 
Meridian)becaule the Sights ſerve all Altirudes with like factlicy, 
and you "may ſooner have a rrue plumb. line ary where, then a 
eruc Horizontal! plain, and a true Meridian line, 


Caap. V. 


EE To find the Suns Longitude. 
+ þ He Longitude of the Sun is the arch of his diſtance 


from 'y ©.in the Eecliprrck.: or it 1s the angle made ar 

the Pule of the Eclrptick, comprehended between the 

circle of Longitude paſſing through yy 0,and another 
Circle of Longitude paſſing throughthe center of the Sun : for 
the ſaid. arch of the Ecliptick. is always-the proper mealure of 
this Angle, And.becauſe the Suns center never Fact Laricude, 
therefore for the Sun you ſhall enquire the arch; but contra- 
rily, for the Stars which have, Latitude, you ſhall require the 
Angle : and they. be both (as was faid) of one meaſure, 

The Suns Longitude (Arch or Angle) is preſently found 
by the. Ephemeris upon the Limb of your Plariſphear, for if 
you lay the DZabe/ upon the day of the Moneth, it ſhall cut the 
degree of the Signe alſo in which the: Sun is, and thac is his 
Longitude : in doing whereof, you. ſhall. obferye the cautions 
givea Lib, 1:8 to which I:rcfer you# © - 

| | ote 
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' Note here, that the Longitude of a place in Geo aphic is the 
Angle at the Pole of the World, comprehended berween che 


firſt Meridian (paſſing by the hither fide of S. Aichals Iſland, 


which is the neerelt of the Azores) and the Meridian of the 
Place ; and this Angle hath his meaſure in the Equator. x 


Cuar. VI. 


The Suns Longitude,Declination, Ri ght Aſcenſion, any 
one of them groen,to find the reſt m the firſt ProjeQtion. 


\ X J Hat the Suns Longitude is, hath been ſhewed chap. 
5. His Deciination is his di'tance from the neeceli 
point of the Equator ; and therefore is alwaies mea- 

ſured in an Arch of that Meridian which hapneth 
to paſs through the center of the Sun, and always cuts the 

Equa'or at right Angles, as do all the Meridians, | 

The Right Aiceoſion of the Sun is the angle at the Pole of the 

World comprehended berween that Side of the Co/nrnus Equi- 

noftiorum Which curs the incerſeRiion of the Ecliptice with the 

Equator in *« 0 and the atch of another Meridian which paſleth 

through the center of the Sun. And note, that this angle may 

inc:cale above 180 degrees, even to 360 degrees, though every 
angle, properly ſo called be leis then 180 degrees, and neyer 
more then go degrees comes into the Triangle : for if you num- 
ber backwards or forwards from eithec of the EquinoRiall 
points, you ſhall have like arches of Right Aſcenſion anſwering 
to like arhces of Longitude and Declination ; ſo that having 
found the Right Aſcenſion in any one Quadrant,or the comple- 
ment therof,you?ſhall find the whole Right Aſcenſion from © 
by adding one, two, or three whole Quadrants to the Right Aſ- 
cenfion found, or to the complemenct therof, as by the view of 
your Planiſphear you ſhall preſevtly know how to do better 
then by more words. Otherwiſe thus, The Right Aſcenſion 
of the Survis an arch of the Equator comprehended between 
the Vernal Equinox and that point of the Equator which riſerh 
with the Sun in a right Horizon.. A right Horizon is where the 

Equator paſſeth through the Zenith, and maketh right angles 

with che Horizon, and conſequently, where the Pczes have no 

Elevation ; For from chat poſture ofthe Sphear in which the 
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Triangle: 


' make B A che Right Aſcention 57 degr, 48 min, ſo have you 


Equator riſeth upright,is the term of Right Aſcenſion borrowed: 


I would, if I might,call it rather Equation; becauſe it is nurabred 
on the Equator, and ſerves for the Equation of naturall days, and 


--may as cafily-be found in any Sphear as in a right Sphear, fince 


the Horizon of a right Sphear limits the Right Aſcenſion only be- 
cauſe that Horizon falls in with a Meridian, and the Meridians 
do limit it in all parts and res of the Equator, without any 
reſpe& to the Horizon atall. Bur the old term hath fo long jn- 
ured, that I beleeye it will not be changed Without becter Au- 
thoricy. , 

Thel definitions premiſed, you ſhall know that theſe three 
arches, viz. ot Longitude in the Ecliprick, of Right Aſcenſion in 
the Equator, and of Declination ina Meridian, do make upa 


The Fcliptical notable ReQtangled-Triangle in the Sphear, like unto that which 
| was made the-common Example, in all he five Problemes of 


Re&angled-Triangles, Book 3, 3. &c, 

For there BC 1s the 
Longitude (in x7 0)60, 
degr.C A the Declina- 
tion 20 degr.12 mineB 
A che Right Aſcenſion 

7 degr. 48 min. Ais 
Co a right angle, B 
is known, the angle of 


the Suns greareft Decli- . C .. 

nation, Which for our s mr FA 

aocis 23 deor, 30 min, 62: QI b d 
ow if but 'one of the R L3L | 

Sides be given, you may 57-48- A 


find the other rwo by 
the Problemes of Reangled Spherical Triangles; 

Bur to fee your Triangle, and reſolye him in his proper lines, 
Go to the Mater of your Planifphear, and take him there in the 
firſt Projeion. There number 6o the Suns Longitude in the 
Ecliptick line of the Mater from the Center outward. Where 
60 endeth, there is C of your Triangle, and the Meridian tha: 
meets you there is C A the arch of Declination , follow him to 
the Equator, and you ſhall fiad by his graduation he is 20 degr, 
12 min.Long.thence turn in the Equator to the Center, and you 


the 
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the crue piRure of your Triangle in his proper place, Obſerve 

our Triangle now, and you may ſee A is a right angle, for at 
luch angle all the Meridians cut the Equator, B is 23 }, for 
ſuch an angle the Eclipt:ch, dayly maketh with the Equator, as 
the arch ia the Limb comprehended berween them ſhewes. 
Now take for given any of the three Sides, and you have the 
reſt, Take the Longitude for given (and beit 60 degr. as be- 
fore,or 70 degr. or What you will and you may find the Decli- 
gation,and Right Aſcenſion as before. Let the Right Aſcenſion 
be given ; then ſetting a needles point in the end thereof A, you 
may thence ina Meridian trace out the Declination C A to the 
Ecliptick, and the Longitude B C thence to the Center, every 
Side being divided into his whole parts or degrees, If the De- 
clination be given, ſay, Becauſe the 2oth Parcalle] almoſt muſt 
cur off C A (the arch of —_— in C, therefore 1 follow 
the Parallel 20 Eto the place where he cutteth the Ecliptick.and 
there comes the Meridian that ſerves my turn; and I may go 
down by him to the Equator, (as you would $2 down a ladder 
counting the rounds or degrees as you p2) and fo on, round my 
Triangle, and ] need no more, For obſerve it when you will in 
the ule of this Planiſphear, if you can find the way to go round 
your Triangle, you 200 all the Sides meaſured to your Ladend 
eyermore 2ne Angle alſo,meſt commonly two, and the angle C 
onely left unknown. 

But admit the Sun be in &, ©, then 4s his Longitude 120, 
degrees,and he is come back from the So/ſtice in your Planiſphear 
as many degr. as he wanted of it before, Here the Triangle is 
equal to the former, and reſolved in hke manner. The Decli- 
nation is the ſame as before : Bur the arches of Longitude and 
Right Afcenfion in the Triangle are ſupplements of the true Lon- 
oitude and Right Aſcenſion; ſhewing what the Sun wants of the 
F ongitude an Right Aſcenſion 180, in = 0. wherefore ſubtra& 
the Baſe of the Triangle 57 degr, 4.8 min, from a Semicircle, or 
180 degr, agd you ſhall leave 122 degr. 12 min. the Right Aſ- 
cenſion of &\ 0. or number in the Equator from the Center | the 


way in which the Right Aſcenſion bath increaſed, that is firſt ro 


the Limb (which here is Colurns Soiftitiorum) go degr, then 
back again to A the Right angle of your Triangle, ard you have 
32 degr. 12 min, tobe added thereto. The Sum is 122 degr. 12 
min. the Right Aſccaſion,as before; If you oblerye this Example, 

t | | Kz; - you 


s 


a 


- tn 


The fourth Book. Of the Spherical Problemes. _ 


— — —— ww_—_—_——_—— 


you will eaſily perceive, that when the Sun is palt a. o, che. Tri- 
angle will be on the other fide the Center, and berween - and 
vp you mult 2dd to the Right Aſcenſion and Longitude found 
within the Triangle 180 degr, and in the laft Quadram berweea - | 
vy and « (where the Right Aſcenſion again increaſeth inwards) 
you mult add 270 degr, to the complemene of Right Aſcenſion 
found in the Triangle,and take the fum,or elſe ſubdyR the Right 
Aſcenſion found in the Triavgle from 360 degr. and. take the 
rclidue for the Right Aſcenſion, "a 


Wy © 
. 


C MAP. VITe 2 : 
To do the ſame in the ſecond Projeftton,more eaſily. 


N the ſecond ProjeRtion where the Center is the Pole of 
I the World,and the Limb Equator, you ſhall find the E- 
cliptick,, fairly drawa upon the Reer. and diſtinguiſhed into 
his quarters and degrees. Remember now from the for« 
mer chap. that che Ecliptick. Equator, and a Meridian, muſt 
make your Triangle ; and know that the Label lupplieth the 


- place of the Meridians. 


Ifthe Longitude or Right Aſccaſion be given,lay the Label on 


the degree given (in the _— for Longitude,or in the Limb 
. .of the Reet for Right: Aſcenſion)and your Triangle is made, and 


you may preſently ſee | your delire, . 

If the Declination be given, conſider in what quarter of the 
Ecliptick_the Sun is, then number the Declination given upon the 
Label mnwards,and where the numbring ends make a prick on 
your Label, then move the Label into the quarter where the Sun 
is, and Jay the prick on the Ecliptick, there, arid your Triangle 
is made,wherein you may {ce the Longitude and Right Aſcenhon 
«fired, This needeth no Example, 


, 
CHAP, VIII, Fa 
\* / ; 
To find the Angle at the Sun,made between the Ecliptick 
| and Meridian. | 


His is the azgle C of the former Triangle, and is the ore- 
ly part which cannot be found in the former” polture of 
: che 


4 
s. 
44 
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the Triangle, neither in chap. 6 nor 7, but is-cafily had by con- 
verſion of che Triangle, as you may remember our of the third 
Book. CLE S = ; 

Take the Triangle of chap. 6,and make the Carherns Baſe, 
for this turn: and by the x or 2 Problemes of ReQangled Trian- 
oles, you may find this angle to be 77 degr, 4.3 min. | 


 Cuay, IX, 


To find the ſaid ale of the Ecliptick, with the Meridt- 
. an,by the Longitude,Declination,or Right Aſcenſion, 
divers other wayes. 


N the Meridional Proje&ion do thus; 

K _. If you have the Longitude given, count the diſtance of 
-.the Sun in that Longirude- from the next EquinoGtial point, 
and count ſo many degrees in the ArFick Circle from the 

Limb inwards : to the end of this numbring, lay the Label, and. 

be:ween the Labe/and Equator you have upon the Limb the 

lefler angle made becween the Ecliptick, and Meridian;the gceat. 
er a:.oJe1s the ſupplement thereof. ' Alſo berween the Artick 

Circle and the Limb you may find the Declination on the Label, 

which is more then was-required. 

- If you have the Declination given, count it on che Label in- 
wards, and make a prick where the number ends, then turn this 
prick upon the Ar#:ck Circle, and the Label ſhewerh the lefler 
angle in the Limb, as before. | 

| Example. I would know what angle the Meridian that cut- 
teth the Sun in + 9 degr. maketh with the Ec/iprick,. I number 
therefore in the ArZick Circle from the Limb inwards 39 deg, 
and to the 39th degr. I lay the Label, and it ſheweth in the 
Limb the angle ſought 7x degr. 20 min, and in the' Label the 
Declination of >5 9 degr,viz. 14.32 minutes:this is a good way; 
But that the Label atthis: 39th degr, curteth the Pole of che 
Ecliptick (as M*, Blagrave faith Book 3, 40.) is not true : either 
Mr. Blagrave or the Printer here miltakes. For the Pole of the 
Eclintic lies 14-24 minutes-nearer the Axletree, as you ſhall 
find in the next rule, . | | : 

2. Another way, Mark what is the Right Aſcenſion of the.point 
propoſed, being counted from the next EquinoGtial point (as of 

& 9, 
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& 9 degr.the Right Aſcenſion is 36.36 min.) count ſo many de- 
orees in the Arttick circle from the Axeltzee: at the end of this 
number is the Pole of the Ecliptick, Lay the Label to him, 
and you ſhall make a Quadrantal Triangle, whoſe Sides ſhall be 
equal to the Angles of the former Triangle,which was rhade of 


_ the Longitude,Declination, and Right Aſcenſion, of the point pro- 


poſed : for the Right Angle you have a Radius or Qyadrant of 
the Axis: for the Angle of the greateſt Declination berween the 
Equator and Ecli tick 2 3 L,you have the arch of a Meridian be- 
eween the Pole of the Equator and the Pole of the Ecliprick,: for 
the angle fought, you bave the arch of the Label, berween the 
Pole of the Ecliptick, and the Center 71.20 mituces , as be- 
fore; the leaſt angle of this Quadrancal Triangle is at the Center, 
and you ſhall find his meaſure in the Limb x4.32 minutes : that 
is the meaſure of the leaſt Side of rhe former Triargle, viz. the 
Declination of the point propoſed, | 

Here you fee, If the Declination had been. given, you ſhould 


_ = have ſet it in the Limb, berween the Pole ard the Label, and fo 


had you made the ſame Quadrantal Triangle, and might have 
found on the Label between the Artick Circle and the Center 
the meaſure of the angle ſought : and likewiſe in the Arttck 


| Circle berween the Label and the Axtree-line the Right Aſeecnſi- 


on, though it be more then was required, The realon hereof you 
may learn from Book 3. 7, | | 


Crnaye. X. 


To find the point of the Ecliptick in which the Longitude 
and Right Aſcenſion have greateſt difference. 


Ove the Label-on the Polar circle till you find the de- 

M orees of the Label between the Polar circle and the 

Limb to be equal to the degr. of the Limb between 

the Label and the Pole,ſo bave you a ReQangled 

Xquicrurall Triangle made by the Limb, Label,and the Meri- 
dian 46 3; like to that in the ſecond Variety, Book 3.10. 

Here the angle B at the Pole berween the 46 i Meridian and 
the Limb,is equal to the Longitude of the point fought 46%,and Cl- 
ther Leg is equal to the Declination thereof 16 {:Therefore I cog- 
clude,that when the Sun is 46 7 in Longitude,(that is in 5 16 }) 

% 4 cn 
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then his Longitude hath furtheſt out run the Right Akbara, EE 
Subtrat now the Right Aſcenſion of z5 167, which is 43 3 our 

of the Longitude 46}; there remains 2 deg,7: which being con- . 

yerted into Time,is xo min, the greateſt inequality of Aicenſion 

1n a Right Sphear, 


CHar, Il 
To find the Latitude of your Place,or the Elevation of the 
Pole above your Horizon,by the Meridional Altitude, and 
Declination of the Sun. Meridional Projection, 


point of the Equator upon Eatth, the Latitude of that 
Place, as the Latitude of London is 5 x deg. 32 min, 

 _ fromthe Equator Northward: the Latitude of $* Thos 
»as Iſland upon the coaſt of eAfrick. is o deg, o min. becauſe 
the middle of that Iſland lyeth under the Equator. And becauſe 
the Latitude of yaur Place, and the Elevation of the Pole above 
your Horizon, are alwaies equal, therefore the - Elevation of the 
Pole is oft called Latitude of the Place,or Latitude ſimply: and 
ſo for brevity ſake we ſhall often call it. But when we peak of 
the Latitude of the Moon or Stars, you muſt —_ 
Aſtronomers thereby mean their diſtance from the neereſt poigr 
of the Ecliptick, "M0 

To find the Latitude of your Place, get the Suns Decli- 
nation, by the 6 or 7th, and his Meridian Alcitude by 
the ſecond of this Book : Then find the'parallel of the Suns 
Declination, North'or South as the Declination is, and where it 
coucheth the Li-zb (here Meridian) there is the point where you 
obſerved the Sun at Noon ; fet the South end of the Finiter fo 
many degr, below this point as the Meridian Altitude had,then is 
your Finiter ſet ro Jour titude, and you ſhall fiad the meaſure 


(; Eographers call the diſtance of a place from the neareſt 


of it between the Equator and the Zenith, (which is properly 
the Latitude) and the ſame meaſure ſhall you find berween the 
North point of the Finicer and the North Pole, where it is more > 
properly called the Elevation of the Pole, 5 I 
Example, Junew9 1651. I obſerved the Meridian Altitude \ 
of the Sun, here at Eon, four miles Ealtward' from Norrhamptor, | 3 
60 degr. 59 min, the Longitude of the Sun was then & 8 degr. 
19 min. 3 þ'; Declination'2 3 or 14 min, Northward, hays 
| | ore 


I 
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fore having found in the Limb the point Where the Parallel 23 
degr. 14 min. toucheth above the Equator, I put the South end 
ef the Finiter 6o degr, 59 min, below that point, toward the 
South Pole, which done, I ſee the North Pole Elevated . above 
the Finier 52 degr, 15 min, and the Zexith of my+#Horizon like- 
wiſe to be removed from the Equator Northward 52 degr. x5 
min, Which is the Latitude of Eton, | 

Note that you may belt obſerye the Latitude when the Sun is 
near the Summer Tropick,; tor then yon ſhall not be troubled 
with Refra&tion ; and then the Declination varyeth ſlowly; 
which varyeth almoſt on minute eyery hour near the Equi- 
nol. 


Cnae. XII. 


To do the ſame by the Meridian Altitudes of the Stars 
| about the Poles, 


M Any of the Stars near the Northern Pole may be ſeen 
with us twice in the Meridian in- one Winters Night: 
that is, one While above the Pole, and 13 hours after 
again below the Pole. As for Example, the Pole- 
Rar, called eAlracabe, about December x8 will be inthe Me- 
xidian above the Pole at 6 of the clock at Night,and- at 6 next 
morning he will be in the Meridian below the Pole, | 
Obſerye both the Meridian Altitudes,and add them together, 
half that ſum is the Elevation of the Pole. Example. I obſer- 
ved at Efton the greateſt Altituderof the Pole-ſtar to be 54 deg. 
45 min.and his leaſt Altitude 49 degr. 45 min. the ſum is 104. 
deg.30 min.the half 52 degr. x5 min. the Latitude of Eon: and 
here I have gotten alſo the Pole-(tars diſtance from the,Pole, and 
conſequently his Declination which is the complement thereof, 
for the Latitude being fubduRted from the greater Altitude leaves 
the Stars diftance fromthe Pole 2 degr. 30 min, and conſe- 
guently ſbewes his Declination to be 87 degr. 30 min, which is 
29 min.more.then Gemrsa Friſius obferved it, Ano Don. 154.7» 
for in our age the Pole-ftar approcheth about 1 min.nearer the 
Pole 1n every 3 years, 
Note thar theſe-Srars which are diſtant from the Pole lels then 
the Latitude, and more then the complement thereof, have their 
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leſs Meridian Altitude in the North part'of the Meridiag, and 
their oreater-Meridian Alcitude in the Southern part of the Me- 
ridian beyond the Zenith. Wherefore for them you ſhall rake 
the complement of ther: greater ' Altitude, and add it to the 
North Quadrant of the Meridian, and if to that fum you add the 
leſſer Altiniide, the half thereof ſhall be your Latitude. But the 
- nearer any Star is to the Pole, the ficter for this purpoſe, and 
therefore none better then .A/rncabe, who is the nearelt of all, 


Cuae. XIII. 


To find the Declination of the Sun or Stars, by their Me- 
, Tidian Altitude, and the Elevation of the Pole, 


"7 His is done by the firſt, made of the Meridional Pro- 

| jeAion, where having ſet your Finiter to the Elevati- 

on of the Pole, or your Zenith to the Latitude, (for 

as hath beca ſhewed Chap. xx. all comes to one, and 

in doing eicher, you do both) and having obſerved the Meridian 

Altitude of the Sun or Star, number the Altitude obſerved upon 

the Limb of the R eet on the South or North fide of 'the Pole, 

according as the Star was obſerved to be, and there ſhall meet 
you on the Mater his Parallel of Declination. 

Example. I obſeryed the Suns Meridian Altitude at Efor, 
20 deg, I look therefore where the 20th Almicanter toucheth 
the Limb, (the Finiter firſt ſer ro the Latityde) and there meets 
at the Limb the 17 } Parallel below the Equitar : where- 
fore I ſay, the Sun declineth x7 degt. 45 mig. Southward, A- 
gain, I obſeryed the Star A/haior in the North part of the Me- 
ridian 6 degr, 4.2 min. high, I go two that Almicanter in the 
North quarter of the R eec under the Pole,and there meeteth ax 
the Limb the Parallel 45 min. ;of North Declination, 


L 2 Crnuan. 
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CraP. XIV, 


To find the Oblique Aſcenſion and Deſcenſion,and the Aſ- 
cenſional difference of the Sun or any Star : by hrs Declina- 
tion, and the Latitude of the Place, Two ſeveral wayes, in 

- the Horizontal Triangle. | 


| He Oblique Aſcenſion is the arch of the Equator which 
| riſeth with the Sun or any Star in an Oblique Sphear, 
that is, a Sphear wherein the Equator maketh an Ob- 
 lique Angle with the Horizon. This arch beginneth 
alwayes from the Vernal Equinox, but we ſeek the , latter term 
or end thereof, To find this by Calculation,we uſe to find fuſt 
the Aſcenfional difference, that is the difference of the Right and 
Oblique Aſcenſion, or the arch of the Equator comprehended 
berween the latter cermes of the arches of the Right Aſcenſion 
and Oblique Alſcenfion of the Star, this difference for North 
Stars,we ſubtraR from the Right Aſcenſion,and the remainder is 
the Oblique Aſcenhion, bur for South Stars we add it to the 
Right Aſcenſion to make che Oblique Aſcenſion : and tor Ob- 
lique Deſcenfion or Setting,contrarily, 'we add the Aſcenfional 
difterence for North Stars, and fubtra it for South : you ſhall 
ſee all plain in the Meridional Projection of the Planiſphear, and 
the firſt Mode thereof, where the Finiter is ſet to the Laritude. 
Example, I would know the Oblique Aſcenſion of the Sun 
in 93. © and the Aſcenſional difference, The Declination of the 
Sun in 63 © js 23 degr. 30 min, our Latitude 52 degr. x5 min, 
1 g0 to the North Parallel 23 degr, 3, which is the Tropick of 
Cancer,on the Mater, and following him to the Finixer, there 
I rura m the Meridian which cutteth there, and go down to the 
Equator under the Horizon,and make a prick here; I ſay, is the 
Right Aſcenſion: of the Sun in Cancer o; for the ſame Meridian 
cutteth both theſe,and therefore both theſe points would riſe at 
once in a Right Spnear,where the Meridians by turns ſucceffive- 
ly, become Horizon: but counting how many degrees are be- 
tween this prick and the riſing point of the Equator, I find 34 
degr. xo min. this is the arch of Aſcenfional difterence, which 
being ſubtracted out of the Right Aſcenſion of 93 o (which by 
Chap. 6 is 90 degr,) there remaineth the Oblique __— 55 
. | cgrs 
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degr.,” 50 min, And the meaning is, that whereas the Sun being 
ingoina _ Sphear,riſeth with the goth degree of the E- 
quator, in our Latitude, he-rifeth with the 55 degr. 5o min. of 
the Equator: the difference of theſe Aſcenſions is 34 degr, 10 
min.add this difference to the Right Aſcerlion of 5 0,and it ma» 
keth x24. degr. 10 min. the Oblique Deſcenſion, for the 124th 
degree of the Equator fetteth with $0,and the point of the Suns 
Right Aſcenſion ſhall in North Signes Set before' him as much 
as it Riſeth after him,and in South Signes ſhall Ser after him, as 
much as it Riſech before him, This you may ſee plainly by the 
view of this Projection; if you imagine ic one while to be the 
Eaſtern Hemiſphear, and another while the Weſtern Hems- 
(phear, at your pleaſure. * | 


The Horizontal Triangle. 


Take in the Scheme of the Horizontal Triangle annexed, ſo 
nfany Circles of your Planiſphear as you ſhall uſe for this pur- 
poſe, and moreover ſee here how the Ecliprick ſhould lie in 
your P/aniſphear When & © is rifing, Which the Planiſphear in 
this poſture cannot expres, 

VS Is the arch of the Suns Longitude 90 depgr, 

\ A I the arch of the Suns Right Aſcenſion go degr. 

VB Is the arch of the Oblique Aſceafion 55 degr.5o min, 

B A Is the Aſcenſional difference - 34 degr,xo rin. 

AB ang I cal the Hor:zontal Truvgle, | 

| Lz The 


—_— 
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The ſame way ſerveth for the Stars, for the Stars Parallel of 
Declinacion followed to the Finiter, ſhall briag you te C of the 
Triangle, as che Suns did, and then you know what to do, 

A ſecond way and more cafie and pleafant,is by the EquinoQtial 
Proje&ion. Place the Sun or Star upon the Eaft part of your 
Horizon, (in the North-caſt quarter, if the Declination be North 
bur in the South-eaſt quarter, if the Declination be South ; as 

ou had direion, Book 2, 2-) and the degrees of the Lined 
by which 5 0 is gone paſt Oriens, or the fix a clock line of the 
Mater, are the degrees of Oblique Aſcenſion, fubduQ this out # 
of the Right Aſcenſion, if the Star be North, or out of this ſub- 
duR the Right Aſcenſion, ifthe Star be South, and the remainder 
is the Aſcenſional difference, But this ſubduRion is made to 
your hand in the Planiſphear, 


Take the former Example. The Latitude here is 52 degr. 
x5 min, the Suns Declination in 5 0,is- 23 degr. 30 min. as be- 
fore.Now See in this ſecond figure of the Horizontal Triangle A | 
B C,how the Circles lie in the P/aniſphear,ſet $0 on the North- 
eaſt part.ofthe Horizon at C, and you haye before your eyes: 

V 5 the Suns Longitude. go deor_ 

1 A the Suns Right Aſcenſion, 90 depr- | 

+ B the Sans Oblique Aſcenſios, 55 degr, 50 min. 


B A the Aſcenſjonal difference. 34 degr- "2 mips 
HAP, 
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CHare. XV. k 


The Aſcenſjonal difference, Declinatton,and Amplituds, 
of the Sun or a Star, and the Latitude of the Place,any two 
| of them gtven, to find thereſs. 


the Amplitude or Ortive Laticude is the arch of the 
Horizon between the riſing-point of a Star and the full 
Eaſt point, This is the Hypoteruſa of the Horizontal 
Triangle,exprefled in both the Schemes of the former 
Chapt. Now'I told. you Book 3. 2. that ifapy two parts of a 
ReQangled Triangle be given with the Right angle,the reſt may 
be eafily found; obſerve then your Triangle A B C in the firſt 
Scheme of the former Chapter,and likewiſe in the Meridional 
ProjeRion of your I ſhall ſee the very ſame, For 
the'Finitor being ſer to the Latitude, C ſhall be where the 
Trepick of Cancer cuts the Finiter: the arch of the Meridian 
between C and the Equator is C A and the Declination: thence 
in the Equator to the center is A B the Baſe,and the Aſcenfional 
Difference B C in the Horizon is the Amplitude ; B is the com- 
plement of Latitude; A is 9@ degr. C is unknown, and we need 


1t not, elſe, if you have read the chird Book, I hope you can find” 


him, | 
Here are ſix Caſes. 


1.* Admit now that the Declination and Amplitude be given, 
pur the term of the Amplitude (I mean the point where it ends, 
counting from the Center) upon the Parallel of the Declination, 
and your Triangle is formed, and thereby the Aſcenſional diffe- 
*rence and the complemeat of Latitude are diſcovered. 

2. Or ifthe Declination and Aſcenfional difference be given, 
number the Aſcenſional difference from the Center downwards 
in the Equator : Then go up in a Meridian as many degrees as 
the Declnation comes to, and to the point where you end 
(which is C) ſet the Finirer, ſo he is placed to your Latitude, 
and the Amplitude allo is ſhewn, 

Or if the Declination and Latitude. be given, the Finiter be- 
mg fer to the Latitude,follew vhe Parallel of Declination to the 
B60 | Fmiter 

, | 
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Finiter there is C, thence go down by a Meridian to A in the E- 
quator, thence in the Equator to Bat the Center, thence curn 
by the Finiter to C, and you have compaſſed your Triangle, and 
therefore have all known but C. 

4+ If the Laticude and Alceaſional difference be giyen, - the 
Fiaiter being fer to the Latitude, count from the Center in the 
Equator to.the end of the Aſcenſioaal difference, there is A: Go 
up thencein a Meridian to the Finiter ; there is C: Go thence 
in the Fniter ro the Center : there is B. 

5, If the Latitude and Amplitude be given, the Finiter being 
ſet to the Latirude, count from the Center (B) in the Finiter co 
the end of the Amplitude (where ſhall be C) go down thence in 
a Meridian to the Equator, (where is A) thence in the Equator 
return to the Center B, 

6, Ifthe Amplitude and Aſcenfional difference be given, 
prick the end of the Amplitude numbred in the Finiter from the 


| + Center, and prick the end of the Aſcenfional difference, numbred 


in the Equator from the Center : then turn about the Reet till 
{ome one of the Meridians cut both theſe pricks, and that ſhall 
make up the Triangle. 

Note,that for South Stars, or the Sun in South Signes, this 
Triangle lies on the South-fide the center, and above the Fini- 
ter ; bur for North Signes it lies North of the center, and be- 
low the Fiaiter. 


CHae. XVI, 
To do the ſame in the EquinoCtial Projection, 


Ere ſerves the ſecond figure of the Horizontal Triangle 
H in Chap, 14. where B Ais the Aſcenſional difterence ; 
C A the Declination,B C the Amplitude, B comple- 

ment of the Latitude. 

If the Latitude and Declination be given, number the Decli. 
Ration on the Label inwards,and at the end make a prick, turn 
this prick to the Horizon of the ater,and fo ſhall the outward 
arch of the Label, be C A, the ſhorter arch of that Horizon)B 
C, and an arch of the Limb B A of your Triangle. # 

If the Latitude and Amplitude be given, do as in this Exam- 
ple. Iobſerved Sirivs to riſe 27! he the -Eaſt South-ward 


my 


A 


_ 1lay the Label; and 1 ſee niy Horizon cuts, the Label in w_—_ 


The fourth Bok, of the Spherical Problems. © 


my Latitude is 52 degt, 7. 1 go to the 52 } Meridian on 
the ater, teckoned from the Center on the South-fide, becauſe 
the Star is Southern,as his rifing ſhewes- This 52 { Meridi- 
an \bcing my Hotizon (as Book 2.2.) I fhumber in him the Am. 


plitude of Sims, from Oriens toward. Meridies 27 þ,and thereto 


is C A the South D&Mnation of Sirins: and berween che Label 
and Oriens in the Limb, 1 have B A 22 7,his Afcenſional differ- 
ence. If you can do theſe two, you may reſolve the four other 
Caſes of this Chapter with like facility. View but the Scheam in 
the Book, and in your Planiſpheat, add that alone will inftruRt 


- 4 


you. 
Cuae, XVII. 


To find the Semi-diurnal and Semi-noCturnal Arches 
of the Sun or Stars: the time of their Riling and Set- 
ting: and the length of their Day and Night: by 
Deckination, and the Latitude of the Place. 


Et the Finiter to the Latitude, (as*in the firſt Mode of 

Sg the Meridignal ProjeAion,) Then ſeck the Parallel of 
the Declination of the Sun or Star, North, or South, as ic 

| > hapneth to be. That Parallel ſha]l be divided by the 
Finiter into two arches:the arch aboye the Finiter is the Semi-di- 
#rnal arch, in which you may count the time of Rifing and.Set- 


ting, and the Length of the Day: that below is the Semi-nottur- 


»al arch, in which you may reckon the length of the Night; or 
if your Queſtion be of a. Star, the time he ſpends under the Ho- 
xizonD, | | 

Example. In the firſt Scheme of the 14th Chaprer, D E is the 
Tvopick.of Cancer, that is the 23 3 Parallel of North Deelinati- 
on: C E is the Semi-dixrnal arch: C D the Semi-nefturnal. And 
you ſhall find in the Meridional ProjeRion of = Planiſphear 
thoſe arches are divided by the Meridians; and the arch C E 
containeth 124 degr. 10 min, Which turned into houres and mi- 
nutes, (accounting every degree 4 minutes of Titne,and eyery 1 1 


- 


degrees an houre,)1s 8 houres 16 min. 40 ſec. half the lengr 


of our longeſt Day,and rhe axch CD containeth 55,deg.50 min, 
that is, three houres 4.3 min, 20 ſec.half the lengch of our ſhort- 
M . 
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et Night : therefore at three hours 43 min. after midnighs the 
Sug Riſech in the Tropick, and fers ſo much before widoighs,that 
is, at cight hours 16 mip. 4.0 (ec. and ſo.may you find your de- 
fee in any other Parallel. 

Example. 2, I obſerve that Fomahant his Meridiag Altitude 


is but 6. 30 min. therefore by Chap. x3 he declineth Squth- 


ward 315, 1 woyld know how long h@dhines wich us; and I 
preſcacly fee in the Meridionsl Projetion of my Plapiſphear,thar 
his Pazallel hath bur 38 degr. above the Horizon; thac is, he will 
ſer, two hours 32 min. aftex, be is South; and che whole rice be 


" hines io oyr Horizon;is five hours four minutes, 
* Example. 3. Lyra her Declination is 38. 30 min. North; and 


I ſee his Parallel comes within 45 min. of the Horizon, in the 
North part of the Meridian, but never toucheth it : therefore I 
conclude that Lyra never ſets with us at all, 


Cuar. X Y III, 
To find the ſame,in the EquinoChal Projection. 


Urn about the Reer till the Suns place in the Echptich, 
or the poiat of the Star,touch your proper Horizon : , 
2nd that an the North fide, if the Declinatipn be North, 
or on the South fide,ifir be South, Lay the Label to 
the Sun or Star in the Horizon, and berween the Label and Me- 
ridies upon the Limb you ſhall have the Semi-diurnal arch,both 


' In degrees, and in hours and minutes. Ape yop ſhall obferve 


that thoſe Stars whoſe Declinatjon is greater then the comple- 
rent of yaur Latitude (as Lyra's was 11 the laft Chap.) will ne- 
ver SI the Horizon ar al!. For Stars of fuch Dectination, if 
they be North, nexer ſet; and if chey be Sauth,never riſe at our 

Town. F 
But what fhall T da if zhe Star he not in my Rger Fhen 
will ] number his Right Afcenfjon ap the Linh of the Reer, and 
having thereto laid the Labe/,T will number his Declination upon 
the Label! from the Limb inwards, and where it ends make a. 
prick by the edge of the Zabe/, in the Rect, for him : for there 
zs the place of the Sta : bur if the Kars place happen to be in 2 
window of the Reet, where the Ryet is perforared, then 1 -will 
make che prick upon the Lebe/s edge at the Stars Declinarion, 
| an 
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and turn that prick to the Horizon, I may pintch the Label clole 
with the Reer, and turn borh cogether, which willbe the bandſo- 
mer Way, but if I move the Lagels prick. alone to the Horizon, 
it is ſufficient for this Probleme, which needeth no more words, 


Crna?e. XIX. 


To find: the beginning and end of Twilight, by the 
Suns Declination ,and the Latitude of the Place, 


Et the Phaniſphear in the firſt Mode of the Meridiona} 

= ProjeRion; then turn che Planiſphear that the Zemcb 

may be downwards, and che eAimicanters molily be- 

low the Hofixon, - Then goco the x8th Al/micamer be- 

low the Horizon : and wherefoever the Parallel of «he Suns 

Decliaacion doth cut that Ahwotcanter, there is the beginning and 

end of Twilight + and becauſe eyety Parallel is divided by the 

Meridians into x2 hours,or 180 degr. (every x5 deyr. being one 

_ therefore you may cally count how far the point where 
Twilight beg Nc 


Sua-rite,or Sun-ſet in the Horizon. - | 

Example. In our Latitude 5 2 degr. x5 min. my Planiſpheac 
ſec ns aforeſaid, I find that where the 18th Al/micanter cutterh 
the Equator under the Horiz.on, there cutreth ao in the ſame 


incerſetion the 3oth Meridian,or ſecond Hour Circk from the 


Axis and Center; by which I zather, that when:the Sun is ia the 
Equator, the rwihght begins cwo hours before 6 or Sun-rifing, 
and ends likewiſe at 8 of the clock at Night, che Sun then {erting, 
(as you may fee) at 6, Likewiſe where the Winter T7! yt. 
euts the x8th Almicarer, there curs allo the fuſt Meridian from 
the Axis South-ward; ſhewing rhat ia the dep of Winter Tis 
light begins 4 minutes after 6 in the wary and: laſteth cill 5 
hours 56 minutes after-noon. Likewiſe I ſee thiatabour the be- 
Yinning of 217 where the Sun declineth Notth=watds about 206 

» the Twilight laſts till mid-night,and char from that time 
all the San comes to &\ (that is, from May 1 x to Jaly I1, or 
thereabouts, ) we have no datk night at all; unleſs :he: Skie. br 
Cloudy, fot in all that time che -Sun is 'never found above 18 


degrees under the Horizon. 


gh bevins,is diftant from Midoight, or from Noon,or from 


M 2 Rs | CHAP, 


_—— 


' things,which I cou 


— 


The fourth Book, Of the Spherical Problemes. 


CHAP, XX. 


To find the time of the Coſmical Riſing and Setting 
of the Stars, by ther Declination and Right Af- 
cenſion, and the Latitude of the Place. 


Sear is ſaid to riſe Coſmically when he rifeth at the 
A ſame inſtanc with the Syn. _ | 
To find it, uſe the Equino&ial ProjeRion: Turn the 

A Sear(being found in your Reet)to the Eaſt part of your 
Horizon, and look whar degree of the Ecliptich curteth the fame 
Eaſt part of your Horizon ; for when the Sun comes to that de- 
oree, the Star and. Sun ſhall riſe both together. If the Star be 

ot in your -Keez, put him in wich+ ink, as you put in the reſt, 
Book +. 7 if his place light upon a window, or hole of the Reer, 
prick him on the edge of the 'Label, and hold Reer and Labe! 
cloſe together,while you turn him to the Horizon. 

Example. Sirius I have among 40 other principal Stars in 
my Keer, and would adviſe you not tobe without him, for he is 
a little Sun in a Winters Night,to tell you how the time paſſeth, 
he'is called by the Latines both Canis, and (anicula; for th 
had no name for the litde Dog, but called him by the Greek 
name Procyon, as P liny wimelch Lib. x8 Chap. 28: yet 1 
have ſeen a lace Writer, who takes upon him to teach the Co/- 
ledge of Phyſitians both Phyfick and Aſtrologte, before he hath 
well learned eirher of them: who in his ObtreAations upon the 
Pharmacopes Lond. in the Chapter of Vinum Scilliticum Gale 
ns, betrayes his ignorance herein, as elſwhere in 100 other 

fa ſhew ; for in that very Chapter pag.147 of 
his fourth Impreſſion, in 24 ſhort/ lines he commits 5 abſurd 


' errors. 1, He makes it doubtfull/whether Canis be to be taken 


for Sirins, or Procyon. 2. He |goeth about to teach Gales 
where Squills grow; and that there is no hilly ground near the 
Sea, 3. He tuppoſeth that the Acroncal rifing of the Dog 
(which hapneth in the depth ef Wincer) is a fitter time to gather 
Squils, then the Heliacal riſing, which hapneth near unto the 
Coſmical,in the heat of Summer. _ 4, He either ſuppoſerh that 
Squils grow in the Parallel of London, or that by the riſing of 
the Dogat London mea ſhould gather Squils.m Greece or "_— 
= 
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5, He tells the Colledge that both the Dogs are betwcen the E- 

quator and the South Pole, which indeed is newes, if it were 

rrue. Ler the ingenuous Reader pardon this digreſſion, and 1 
roceed, 

This S#riws I brought to our Horizon, (che 5 2 1) and found 
that there riſech with him-in the Ecliprick, 18 Lin hke man- 
ner,with Procyon riſeth $1, 6 5:therefore Sirius riſeth Coſmically 
wich us 2 Auguſt x:and Procyon 12 dayes ſooner, Burt in Greece 
and Spair,in che Latitude 38 degr. Sirizs rifeth with & 4 chat 
is a fortnight ſooner. | : 

A Star is faid to Ser Coſmically, when the Sun riſeth at his 
ſerting, Place the Star therefore on the Welt part of your Ho- 
rizon : then look What degree of the Ecliprique riſeth in the 


Eaſt part; for when the-Sun comes to that degree, the Star ſhall 


let Coſmically, 

Example. I brought Sirius to the South-weſt part of our 
Horizon, where he uſeth to ſer, And in che Souch.ealt part I 
. ſaw m 23 degrees in the Ecliptique riſing : therefore when the 
Sun is in m 23, (Which is about. November, 5, then ſhall Sirixs 
ſet Coſmically. _ a Athens in Lat, 377%". 

: ifing is © in 41, 4. Jay 1 
ts Coſeice (295 sOIN7s, Now. A 
'Riſe.@in 5.12g Apre22, 
(Set OiInm 29 1 Nov.Il, 


; '/Riſe Qin & 19} April 30. 
At Athens Coſmically, Ser @ in m 27 * _ AS 


Ri. Qin = © Sep. 13, 
Artturus in our Lat. Coſmicalh, s et. ©in 54 June 15. 
Riſe © in .» 10 | Sept. 2 3, 
Set@in Ir 6. May 17. 


Cnae, XX 1, 


To find the time when any Star riſeth or fetteth Acro- 
nycally, by his Declination, and Regt Aſcenſion, 
and the Latitude of the Place. 


Hen a Star Riſech juft at Sun-ſetting, he is faid to riſe/ 
Acronically. To find the time, turn the Star zo the 
| Eaſt part of the Horizon ia the Equinovtial Pro- 


M 3 jeRion 


The Pleiades in our Lat Coſmncally 


At Athens Cofmically, ( 


*— ——_—_—_— 


oe 
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jefion, and mark what degree of the Ecliptique deſcendeth in 
the Weſt : for when the Sun comes to that degree, the Star 
ſhall riſe Acronically, 

Example. When Sirius toucheth the South Eaſt Quattet of 
our Horizon, I ſee -» 18, fertine, Thetefore when the. Sun is 
in 2 18, Sirius riſeth Acronicalh. | : 

A Star ſetteth Acronically, when he ſetrech with che Sun. T6 
find che time, place che Star ſetting, in the Weſt-part of the Ho- 
rizon, and ſee what degree of the Ecliptique ſerteth With him : 
for when the Sun is in that degree,the Star ſhall ſet eAeromically, 
Thus in out Laritude. | | ; 

Sirius | Acronically. | —_— J up 5g 3. 

_ . Ri, © in 22 4, Jam. 13. 
At Athens Sirius cw—_— et. © in x 9. May 20. 
: : iſeth © in m 13. Otto, 26, 
Pleiades Acronicalh.| Seterh Oin S295 My x0. 
. (Rifeth@in m 29 1 Nov, 1. 
At Athens Pleiades Acres. Sereth © in & 2.7 Bl 8. 
: Riſeth © in yo. March 10, 
Artturus Acronical h. Sereth @in vp 4 Dec. x5, 
1 x 
At Athens Ariturm Acroni, [ _— Jin} 6.eve, oh. 


CHaeP, XXIL 
To find when a Star riſeth or ſetteth Heliacally. 


Star riſeth Heliacally when he geteth ont of the beames 
A of the Sun, and beginneth to be ſeen in the Eaſt a lit- 


tle before Sun riſe, Anda Star is faid to ſet Helia- 

cally when he getteth into the beams of the Sun, and 
beginneth to beleaſt 1n the evening by reaſon of the Suns op- 
proach to, him, , Thoſe Stars which you ſte neareſt the Eaſt 
Horizon the Morning Twilight are Heliacal! Riſers;and thoſe 
which you ſee neareft the Weſtparr of the Hotizon, in the even- 
ing Twili ght are Heliacall Setters, Forthis no exa& rule can 
be given, for all mien have not like quickneſs of fight, nor all 
Scars like brightneſfs,nor all Climares,Countries and Da yes of the 


Year the fame eleartefs of Air, Andthe Moon oft times aug- 
| ment 
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menteth che Twilight, when ſhe is within a few dayes of the 
Change,and keepeth the Stars longer Combul, Commonly about 
ewenty dayes before their eAcronicall ferting they come within 
the Sun beames, and ſo fet Heliacally, and they appear again, 
(that is,rifſe Heliacally) about rwenty dayes after their Coms- 
call rifing. But if they be great Stars, the Air clear, your fight 
good, the angle made between the Eciigtique and the Horizon 
great they oy appear fooner : and later in the contrary Caſes, 
ccording to this rule the Pleiades ſer Heliacally, now at eA- 
thens © in 5 7. 2nd riſe Heliacally © in x 9. fo they ſhould 
be Combuſt there 32 dayes:but becauſe they be: Stars of leſs 
Magnitude,we may perhaps allow them'4.0 dayes as Hefrod did 
in his cime, in the beginning of his Second book of Weeks and 
Dayes. A) $4 74 PY. 46 785 duels TIaeggxerla Kingipalne. 


Crae, X XIII. 


To find the Age when any Aſtrologer lwveg,and what 
time of the Solar year the Seaſons hapned in his - 
C, ountry hy knowing hu Latitude,and the Refng 
of any Star in his time. 


He old Greciars, and after chem the Latives, befare 
Jinn (oſar fipechally, deſigned the Seafons of the 
ear by the xi 
Heſiod begins bis ſecond book of Weeks and Dayes: 
with this Georgical Cenom. © 
Iaiedor Aragyeriar GixTwnouider v 
Kex4d” . <p4u5y, dgerojio 5 Suaroyiuder. That is, when the 
Pleiades riſe, begin to Mow, 2nd to Plow when they ſet; And 
in the ſame Book Verſe 182. he ſaith | | 
EuT ard iEyxorle ut? Temas males 
\ Kegber' UThXboy Zavs huctla; $1 fe Thr agg. 
Nexlie@®,nerer iegge jior wxtayole 
| Tiga&ror Tappairur, aratianandlar dxgyri ga. 
Ty f« usr bed ggyn Flarborks agle x1aut wv 
"Ee gd ©: drSIgurus, Yag@ view icaduoe. That is, Go dayes 
after the Winter hace 0 Artturxs rileth Acrowcally, and then 


appears the Swallow, the Spring being then new hegun. 
Theie ana the like:rules were the Husband-mags Almanack. 
a : 
| - 


of 


ng and ſerring of ſome potable Stars, 


Fe 
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by which they meaſured the Solar Year, andthe return of the 
Seaſons, For in their Civill Year, conlilting of Lunar Moneths, by 
reaſon of an intercalary Monerth which wag added every third 
Year,and ſom2what ofter,theSeaſons could happen upon the ſame 
day of the moneth yearly, buc ſometimes 2 or 3, weeks ſooner 
or later, as our moveable Feats do, I he riſing and ſetting of 
the fixed Stars keep the ſame diſtance Yearly,from the EquinoRi- 
al and Solſticiall points, for a mans age near enough ; bur. longer 
thoſe rules cannor laſt without fome perceivable error : for in 
100. years the Stars go forward in Longitufle, according to I 
cho, x degree 25 minutes, by reaſon whereof the riſings and ſer- 
rings of the Stars happen later in the Year, abouta day and half 
pi 100 years in the ſame Latitude, _ | 


ow if you would riote in What Age a Sar had ſuch « riſing 


or fetring, in ſuch a Latitude, as for Example. In what age 


Artturnus role 60 dayes after mid-winter in the Latitude of 
Aſera in Beotia near eAthens,whole Latitude is 37 7, and con- 
ſequently how long ſince Hefiod lived, in whoſe dayes Arttarns 
had ſuch riſing, you ſhall reaſon thus : 60. dayes after the 
Winter Tropick the Sunis in & x degree by the Fpheme- 
ris for in thole 60 dayes near his Perigium he goeth about 6r 
degrees. Iam therefore to ſeek when eArttwras did. riſe at 
Athens with the oppoſice degree of the Ecliptique, me 1 deoree 
(the Sun is in 4 1 degree, then ſerting over againſt it.) I 
ſeek the Longitude and Latitude of Aritwrus,and find in Tycho'es 
Tables that Ammo Domi. 1600.eArtiwrus had Longitude : 18, 
39 minutes, Latitude B, 3x, 02. minutes : then I. will ſuppoſe 
that Heſiod lived 830. years before Chriſt (for there os 
Chronologers 7lace him, but without any good proof that 1 find) 
that is, 24.30 years before «Amne Domi.x600, in which ſpace of 
time Ariturus mult have increaſed his Longitude by Tycho's 
Hypotheſis 34 degrees 25 minutes; which being ſubduRted out of 
the Longitude which eArttwrus had Annes Domi. 1600, leaves 
his Longitude for the year before Chriſt $30. np 14, degree 14. 
minutes, his Latitude was then and ever 31, 02 minures. Now 
from this Longitude and Laticude, I get his Right Aſcenſion, and 
Declination,by Chap. 34. of chis Book, where I find Aſcenfion 
x 80. degrees, Decliaation North 34: degrees 15 minutes: thoſe 
had, I place Arwrus in my Reer according to that Right Af- 
cenfion and Declination (as was taught Book x 7. and Book' 4» 
18.) 


"*%. 
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18.)ard by Chapter 24, 1 fird my 4 rifing with him; and at the _- 
ſame time + 4. 1{etting in the ſame Horizon of Aihers, PurT 
ought T0 find 4 1 depree. ſertir.s 11 Hefſrcds time. Therefore 
] will luppote again that /7eſiod lived 1120 years before Chriſt : 
and procecdirg as upon the former ſuppoſition, 1 find that then 
2 29. degrees did fet at his Acronical rifing: but 1] ovghr to 
find,-+ x degree niſftng, And ſeeing it is hereby found, that in 

#300 years his Acyoncall lertirg varies 5, degrees, or dayes; 1 
take the proporcional part of that time, and jay that in the year 

1010. -betore Chiilt, Arttarns did fer Acromeally Co. dayes af- 
rer the Winter Tr-pigze: and then lived Hefiod, cr ſoon atier, 
For being an Aftrologer himielf (as Pliny tells us Lib. 18, 25. 
ſaying, Hu; qnagq; romine extat 1Aſftrologia,) it is likely he 
would not;uſe an antiquated rule, ' Art arns therefore roſe 
Acronically at Aihens.m Heſiads time, yin 34 1 degree,that is, 
about Febr. 9, of our Julian year, as it now goeth': then the 
Swallow. uſed to. come. to Hohers + but in our Age he riſeth 
Acronically at Arbens & in 102. that is, Dar. ' 20, and at 
Eften,gr Nyrthampion; 5 0. thatis, Mar, 10. 

. By this yeunay: ſee thatthe old Aſtrological Rults concer- 
ning the ziling and, ſerting. of the Stars, Jeft us by? Hefiod, Cato, 
Aratus, Varre, Palladins, Virgil, Ovid, Pliny, Columella, Pto- 
lomy, and other Arcient Authors cannot ſerve for our Age, nor 
for eyery:Lacizude/iand rhetbelt uſe we can make of them, is to 
find che;Ageawhea they lived,.'i:il) ++ 1 | 

Pliny, Lib. 28..26, faith, thatiin C eſurs (alender oftavo ( a-" 
lend. Marti; was Hirundihu advertus & joſtero dis Artturt 
exorius Vefpertimus. Which. agrees not to C eſars time," 

, Alle Le..2, 47. he ſaith, Ardentiimo eftaris tempore, excri« 
tyr C anizule frdjes Sole-primem partem Leonis ingrediente,” qui. 
dies eft:1,5., ame C alend, , Augnſts (that is, Fuly 18,) Rome is in 
Latitude 42, degrees, Pliny. lived about 70. years 'after Chriſt ; 
then was, Caricrls (that is Swins) in Tr 17, degrees Laticude, 
39 4;Righr Alcenſion, 79 3Declination, South, 16 2, and did riſe 
at 'R ame Coſmically,decimo quinto (alend, Anguſti, ox July 18, 
asthus'far he.reports truly:but the Sun was not then in 1, 1 deg, 
as-Pliny (aich butin & 23 degrees: for the Sun entred '&\ in his. 
time not decime. guinto C alend, Anguſti, but oftavo Calcrd, 
Arnguſti, The Sun in thoſe dayes encring the ſeveral-Signes 
moltly on the.5 day. of be _ mopeths, as ia our Age a-" 

| bout 
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bout the 11" day, as Affronomers well know, Pliry feemes 
tc have taken his 4ſtro/ogie upoa truſt. And I cannor deviſe 
what ſhould lead bim to tuppole, that howſoever the Equ:zoxes 
2nd So!ſtices in his ime hapned oftavo Calerd./as he denyeth-not) 
yet che Sun entred into a new. Signe about the Ides of every 
Moneth, and that the Equino@tial and Solf(tirial points were in 
Oftavis partibus fignerum, as if the Sun came not .to the Fqui- 
nol cill he:cameto the 8** degree of Arzes. See Plim Bok 
18, Chapter 25, 26, 27,28. He ſeemeth to diſtrw't the Julian 
Calender, and to adhear more to the account uſed by YVarro de 
Reruſtica Lib. 1, 2.7. but cither he underſtood neither of them 
well. or I do not well underfiand bim, 
Now S:ri#s riferh in our Horizon with $\, 18}, about Auguſt 
1, inthe Declination of the heat, who in P /rnyes time role ayder- 
tiſſimo eſt atis tempore. And our Dog-dayes. if we follow the 
Dogs rifing, will be every age colder and colder, and at length 
fall ia Wincer, Ir were better to reduce themÞþto the Suns 
entrance into Leo, or to Cancer ,23.rather as they were in Pl/inyes 
time: and to count the ardenreſſimum temprs a fortnight before: 
and a fortnight;after : for S:r1ms was not by 'the Ancients Jup- 
poſed the caule of. che ſultry hear of Summer, but a 'concomirait! 
fone of that Seaſon, whereof the' Suas continuance in the North- 
Signes was the cauſe, , | 
Would you know alſo whenghey beganito Plow and'to Mow 
in Greece 10 Heſiods Time?He faich, when the! Pleiades; piſc;begin 
to Mow,.and to Plow when they tet. The Pleiades (I mean the 
brightelt of chem) 1010. years before Chriſt, were in 17, 25. 
minutes, Latitude. 4 degrees North. Declination' therefore by 
Chapter 34 ) 11 degrees, Righe Afcenhioa 14. 3 degrees ; there 
fore they roſe Coſmicallyat Arhens or Aſcra, Heſiods bitth 
Place) © in +” 197, that is, as our Julian year now gotth about 
March 20, The Heliacall ribng is abotic 20. dayes atter the 
Coſmicall (Chapter 22.) that is about Apri/ 9. Thetefore 'ei- 
ther arch 20. at the Coſmical rifing, or April 9, at the Helj- 
ac 1! ring, they began to Mow, :and I think the mieans che | 
Coſmicall; the Acronicall riſing was there in his Age © in,'r0, 
3 about Sep. 23. which is too Jace beyond reaſon, Now 'that 
they ſhould begin Mo wing in Greece within 10. dayes after the 
EquinoRaal is nor ſtrange, ſeeing the firſt fruits of ripe Corn were 
eftcred-at Jeruſaley: yearly at Eafter ; which fell ——_ I Fo 
| | ayes 
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dayes after the EquinoRial,or thereabout. Det. 16 . Andin 
Egype - cum falce arva viſunt Paulo ante Calendas A gs 


avtem peragitur Maio,laith Pliny 18. 18, viz, Harveſt began 
in Egypt a little before  April,ard April then began 8,dayes af- 
ter the EquinoCtial onely, 

'The Coſmicall ſetting of the Plaiades at Athens, in Heſiods 
time 1010. years before Chriſt was © in 2: x8, degrees Oftob. 
I, then began they to Plow and Sow: the Egypreans began No- 
vembri menſe incipiente Pliny 18, 18. Bur if Heſiod were 
now alive at A(cra he would find the P/aiades rife Coſwicalhy, 
with 5 19 : Alpril 30. and ſet Coſmically © in m 27 1 Nov.' 9. 
ſo much are his Geor gique rules now antiquated, and ferye for 
lictle elſe but ro ſhew how many Ages ago he lived;and how the 


Seaſons hapned ia his Age, oh 


Cnua?. XXIV: 


The Latitude of your Place, the Declination, Alti- 
tude, Azimuth, and Hour of the Sun or Stars, © 
any three of theſe being given, ſo find the other two, , 


FN Er your Planiſphear in the firſt Mode of the Meridional:7be (Comple- 
0 ProjeRtion, and you ſhall find all theſe five in oge Ob- Mente? Trian- 
lique-angled Triangle; which I uſe ro call the Comple- © 
mental Triangle, becauſe it conſiſts of three Sides, which 
areall Complements. (Others may call itas they pleaſe.) 
A B.in the Linh berween the Poleand Zenith, Complement. 
of Latimde,' | Te 
A C in'a Meridian, Complement of the Declination, or the 
Supplement of that Complement, | 
B Cin an eAzimnh,Complement of the Altitude, | 
Aiatthe Pole is the Angle of Horary diltance from the,Me- 
ridian; whoſe full meaſure is.in the Equinoctial line ; but becaule | 
every Parallel is divided by the Meridians into x89 degrees, as. | 
the Equator is,and every 5th. and x5th. Meridian plainly - diſtin.” 
ouiſhed from the reſt in the Fabrigue of this Inſtrument, there- 
fore you may eafily count the angle of the Hour in any Parallel, 
' Bat the Zenith, is the angle of the Azimmth, accounted from , 
the North part of the Meridian: his full nieaſure is in the Finiter= }. 


line of the Reerz but you may number ut in any Almicanter.be- 
| N 2 cauſe 
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mutks I find at 4, 5, 6. &c, in the Morning, the fame I fuid at 


cauſe every 5th, and_x5th, Azimwuths are diſtinguiſhed on the 


' Reer, as the Meridians are on the Mater. 


C the place of the Sun or Star, in the meeting of the Meridian. 
and eAzimnth, is the third angle, which commonly is geither 
known nor enquired ; but it may be found when you pleaſe, by 


turning the Triangle, as hath been often ſhewed. 


Now if you be verſed in the 8 laſt Chapters of the third Book, 
you may eafily find any of the requilites of this, Chapter with- 
out any more dire&ion. Nevertheleſs for the Learners fake, L 
ſhall exenplifie this general Probleme, in the 4 next Chapters, 
and alſo further in the 31, 32,and 33. Chapters hereafter follows: 
ing. See the Scheam Chap. 26. - , | 


' Cray, XXY. 
To find the Altitude and Azimuth of the Sun or Stars,at a+ 
ny time propeſed;the Latitude and Declination being known, 


Our Planiſphear ſet in the firſt Mode of the Metidional 
ProjeRion, as in the former -Chapter, go tothe Parallel of 
the Declination of the Sun or Star,and follow him through 

al the Meridians from the Fiziter to the Limb; (which is the 


"Meridiatrof = Place;) and thence back again tothe Fini- 


ter,and you ſhall find at the firſt fight what Almicanter and 24- 
z.mmth croſs the Parallel in any point propoſed:and fo have you 
the Altitude and eAzimmnh thereof, 

Example. Fuze 10. the Sun was in the Tropique. of: Cancer, 
and ſo makes his diurnal revolution in the 2 3-! ParalleLof Decli- 
nation;I follow this Parallel, the Tropique, from the Horizonup-- 
wards,and having gone 4 degrees; I meet the raggedarch orhour 
line of 4, (which is the x2oth, Meridian from the  Southxthere. 
crofſeth the ſecond Almicantar, and the three and fiftiech Az#- 
»mth from the North; Whereby I learn that at 4. in the. Mor- 
ning, June 10, the Sun is 2 degrees high;and-in Azimerh from 
the North 5 3.Thence going on x5 degrees, I'come to the! hour 
circle of 5, where cutteth: the xoth. Almicantay almoſt, and 
Azimuth 64 degrees, and better: going-15 degrees furthec I 
come to the Axtree-line, Which is the hour circle of 6, and:chere 
I find the Suns Alticude x8 degrees,and his Az:mmth from the 
North 75 degrees, &c. And look what Altimudes and Azs- 


the 
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the afternoon hours,that have like diſtance from Noon : becauſe F 
the Eaſtern and Weſtern Hemiſphears are alike, and the fame 
lines ferve them both, 

Thus you may do in any other Parallel,and for any Star, as 
wal as the Sun ; having his Declination given. And fo you 
may make Tables of the Suns Altitude and Azimmth, at every 
hour,and quarter of an hour,if you pleaſe, for every day through- 
out the year: and that as faſt as you can write them, without 
changing the poſture of the Planiſphear at all. 


Crnae. XX VI. 


The Latitude, Altitude, and Azimuth grven, to find 
the Declination, and the Hour, 


and his Azimuth from the South Weſtward 28* in 
our Latitude 53 %, my Planiſphear ſein the fame man- - 
ner as Chapter 25. 1 ſought out the 13th. Almicantar 
at the Limb of my Reot; and followed him inwards till 1 came 
berween Azimuth 28, and 29. there I met the 3oth. Meridian, 
and the 20 Parallel of Declination, by which I. gathered tha 
It was 2 of the clock. after noon,, and: that the Sun declined 
Southward 20 degrees 3, 
Note. heze;that.the, hour. of a Star thus found, is.not.the hour of 
_ the Night, unleſs the: Star happen to. be.oppoſice ro the. Sun 5 bur 
-# it isthetime-the Far. lacketh.to come to the South, ot the time of 


his, courſe. from the. South, 


, E Xample, Haying obſerved the Suns Altitude x 3.degrees, 


Crna?,. 


blemes. 
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Cnar, XXVII "2 
- TheLatitude, Declination, and Altitude,gzven, to 

find the Hour, and Azimuth, 


given, and the angles A and B ſought. © nnd 
Example, March the to in the Morning the Sun | 

being in the EquinoQial,] obſeryed his Altitude'z 2 de- 
rEes:the Fintter being ſet to my Latitude 52 ]. as before, I went 
to the 32. Almicantar in the Reer, and where I found hint 
croſſing the EquinoRiial line of the ater, there I conclude wag 
the place of the Sun at the time of my obſeryation; and the an- 
ole C of my Triangle: there the, 301 Meridian paſſing, ſhewed 
me thar the angle A at the Pole was 30 }, or, that it wanted half 


H Ere the three ſides of the Complemental Triangle are | 


a degree, that is 2 minutes of time, of ten of the* clock * and 


there alſo the Azimwrh 36 2 from the South (or from the North 
143 ;) ſhewed me that the angle B at the Zenith is 143 }, the 
Azimuth from the North, and his ſupplement 36 }, the eAzs- 


»#th from the South, 
Cnap, 
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CHAT AXVFIIL 


The Declination, Altitude, and Azimuth of the Sun 
grven, to find the Hour,and Latitude, 


I N the Meridional Proje&ion,look in the Reet where the | 
Almicantar tor the Alcirude given, and the Azimuth oi- 
yen do croſs ; and turn the point of the Reet where they 
croſs to the Parallel of the Suns Declination upon the Mater : 
the Meridian that cutteth there ſheweth the hour, and between 
the Finiter and the Pole,or berween che Equator and the Zerxrrh, 
| you have the Latitude in the Limb. 


CHAP. XXIRX 


To find the Hour of the Night, by the Northing, or | 
Southing, Riſing or Setting of any Star. 


ia your Reet,turn him to the North or South of the \__ 
Meridian Jine, or to the Eaſt or Welt part of the Hori- 
; zon in your Planiſphear, as you ſee him in the Heaven, 
Thea turn the Label tothe Suns place in the Ecliptick, of the 
.. Reet, and it ſhall ſhew the hour in the Limb: bur it the Star be 
not in the Reet, you ſhall ſupply him by the ſhift uſed Chap.x8. 
Example. March roth, I faw Sir ſetting in the South- 
Welt; and havirg turned him to the fame place in my Plani- 
ſphear,I laid the Labe/ro yy 0. which was the Suns place for 
that day ; andir cutin the Limb 11, hours 3 minutes paſt 


LI Se for this the EquinoRial ProjeRion. And if the Star be 


noon, 
Aoain, December 1. Seeing Lucida Pleiadumns in the Meridi- 


an, I curned the Star till he touched the Meridian line of the 
Mater, then laying the Label to 2 19. the place of the Sun, 
I found it was 10. hours 17, minutes at Night, 

The ſame Night I faw Ras 4bey, or the ms in the 
Dragons h:ad under the Pole,in the North part of the Meridiang 
wherefore I placed him on the Meridian line between the Ceo- 
ter and Seprewtrio : and the Label laid to? 19, MNewgd me it 


was 12, 36. minutes; that is more then half an houy paſt Mid. 
night. : CHnuaAry, 
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Cnare XXX. 


The time of Day or Night g/ven,to find in what C oaſt 
any Star is | and how much he 1s diſtant from the 
| Horizon, er Meridian. 


Proje&ion, then may you preſeatly ſee all the Stars of 
the Reet in what Coaſt they are, whether under the Ho- 
rizon or above, and how many hours they lack, or are 
paſt either the Horizon or Meridian. 
Example. Sitting, within dores at ſeven of the clock on 
Chriſtmas day at Night, I delired ro know what Stars were ri- 
fing,and what near the Meridian, wherefore laying yy 14. to 7. 
of the clock afrernoon, I ſaw in the Reert the Rams horn, a little 
{ South, The Plaiades wanted x. hour 28.minutes of South, 
as the Label ſhewed me in the Limb; $4, was rifing, but Cor 4, 
got yet up. 1 would know now What he wanted of riſing, 
therefore I turned forward the Reet till Cor &\, came to the Ho» 
rizon, and obſerved how many degrees of the Reet paſſed under 
the Label (or by any point of the Limb). while the Keet turned: 
and I found that 17 © (and fo any other point) moved on in the 
Limb 10 degrees in the while that Cor $\, was comming to the 
Horizon, Whereupon I underſtood that he would riſe 40 mi- 
nutes after, 


| 4 | | 
Ay the Suns place to the hour | arvy in the EquinoRial - 
; e 


Cuare. XXX1I. 


The Tim®.nd Latitude g/ven,to find the Altitude,and 
Azimuth of any Star: and thereby to get the know- 
ledge of the Stars. 


Ind the hour of the Star,by che former Chapter; * And 

FH by the Label obſerve his Declination: then ſer your Pla- 
niſphear in the Meridjonal - Proje&tion, and in the Pa- 

_ rallel of the Stars Declination, number his hour-diſtance 
from the South; where the numbetx ends, ſet a needles pointzthere 
is the place of the Star; and the Almicantar and Azimmb that 
cut him there, ſhew your deſire, Example. 


<<< 
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Example, I would know the eloudy Star Preſepe, in the 
breaſt of {ancer {which indeed is a glimmering light,made up of 
five ſmal and bright Stars,as by the Teleſcope appearech) This 
Preſepe I found by the laſt Chapter to want. 6. hours 21, mia. 
of South; his Declination,, found by the Label, is 2x, degrees 
North, Therefore ſetting the Finiter to our Laticude 5 2 7,1 fol- 
low the 2x, Parallel of North Declination, from the Meridian 
tilt I come 5 degrees 15 minutes paſt the Axletree (becauſe I 
found him 6 kours 2x minutes before the Meridian) there the 
17th, Azimuth, from the Eaſt Northward, eutreth the Parallel 
of Preſepe; and there cutteth him alſo the x3th. Almicarter. 
Now to find him out, 1 lay my Planiſphear Horizontally, ſetting 
the Meridian of my Planiſphear in che Meridian of the Place(by 
Chap, 3, and 4.) and Irurn my Label and Sights to the Azs- 
muth of Preſepe 17 degrees from che Eaſt Northwarg, and be- 
fore my Sights I hang up a Plumb-line upon a Pole, to keep the 
Azimuth, then keeping my ſtation, I ſer my Planiſphear upon 
his edge,or hang him upon a ſtaf with a ſocket, in the Azimmh 
of the Star;ſo that the Plumber ſhow Altitude x 3 degrees (by 
Chap. x.) then do the Sights point juſt npon Preſepe, and would 
- teach me the Star, if I did not know him before, 


-CUAP. XX X11. 


The Latitude of the Place, the Declination of a Star, 
with his Altitude,or preg Nog" find both the 
Hour of the Star, and the Hour of the Night. 


TY Y this Chapter you may find the time of Night, at any 
time, by any Star, if he be vifible above.che Horizon. 

- Uſe the firlt Mode of the Meridional ProjeRtions. and: ha= 

vigg Obſerved the Altitude or Azemwmth of the Star, look where 


that Altiende or Azimwth.cutteth the Parallel of the Stars De- 


clination, there cutreth alſo a Meridian which ſheweth the hour 
of the Star, that is,the diſtance of a Star from ;the Meridian in 
hours and minutes, And by this hour of the Star, to ger the 
hour of the Night, you ſhall-place the Star at ghe: hour found, 'in 
the EquinoQtial ProjeRion :- which done, the Label laid to the 
place of the Sun ſhall ſhew the hour of the Night in the Limb. 
Oo Example. 


I 
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' Example. December 25. I obſerved Procyon to be full Eaſt, 
his Deflination North, is 6 degrees 3 minutes. In the Meridi- 
| onal ProjeRion I looked where the Axis of the Reer (which 
is the Eaſt eAzimuth) cut the fixth of the North Parallels,and I 
found the interſeAion x degree South-ward from the Axtree 
of the Mater (or hour-line of (ix) there allo cutteth the 51 A1- 
micantar, Which (ſhewes more then I ſought, that Procyon was 
5 degrees 30.minutes above the Horizon, Now having the 
hour of the Star,6 hours, 4 minutes, before the Meridian, I take 
the EquinoRial ProjeCtion, and having laid the Label one degree 
from Oriens South-ward in the Limb, I turn Procyos to the La- 
bel, which ſheweth his Hour 6 hours 4 minutes, and leaving him 
there, I turn away the Label ro vw 14 the. Suns place, and it 
ſhewes me in the Limb the time of night 6 hours 26 min, paſt 
noon. And the ſame I might have found, if inftead of his A- 
z24muth, I had obſerved his Altitude 5 degree Z,.the crofſing of 
that eAlmicant r Which the 6th Parallel would have given me 
the ſame hour of the Star, and further, his Azimmth,undefired, 


CHAP. XXXIILIL, 


Your Latitude hnown, and the Altitude, and Azimuth, 
of any Star, Planet, or Comet, obſerved, and the time of 
Night:how to fnd hrs Right Aſcention, and Declination, 

His Caſe differeth little from the Caſe of Chapter 26. 

where, from che fame things given,the Declinacion and 

hour was required. For the hour and Right Aſcenſion 

are in a ſort the fame thing, only the account of the 

Right Aſcenſion beginneth alwayes at 5 ©. and is made in de- 
erces ard minutes of a degree, The account of the Hour beginneth 
at the Meridian, arid is made in hours and minutes of an hour. * 

Fifteen whole degrees make an hour, and conſequently x5 ''mi- 

nutes of a Degree make one minute of Time,for in eycry minute 

of Time.there pafſeth the Meridian a quarter of a degree of the 

Equino&a), The time of Night is here further required to be 

given;which may be had by Chap 29. or 32. 

F The rule. When you obſerve the Altitude and {ximmnth of 
the Star, obſerve ab the time of Night, by Chapter 29, or 32. 
is and 


Fe 
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and to fave you labour herein, you ſhall do belt to obſerve your 
Altitude and Azimuth, when ſome known Star is ſeen jult in 
the, Meridian. Then with your Latitude, and the Altitude, and 
Azimuth of the Star, ger by Chapter 26. the Declination, and 
hour of the Star: Then in the Equinodtial ProjeRion, lay the de- 
ree of the Sun to the hour of the Night :-chence turn the Label 
ro the hour of the Star, and you have his Right Aſceuſion in the 
.imb ot che Reet, between 1 © and the Label, 
Example, Pur caſe I would find the Declination and Righr 
\ſcenfion of Lucida Pleigdum, The Sun. being in Sagittarins 
:0, December 2. 1 obſerved that when Anſftralss cande Ceti is 
ull South, Lucida Pleiadum was near South-eaſt viz, in the 
eAzimuth 67, from the Meridian, and the Altitude of the ſaid 
Star 45, 0. hence, by Chapter 26. I find his Dechnation 23 de- 
grees North, and the hour-diltance from the Meridian 45 _ 


that is 3 hours before noon; Then in the Equino&tial ProjeRti- | 
on (according to Chapter 29.) 1 ſet Aufralis cand. Cari in the 


Meridian line of the Mater. and turning the Label to 9. 
of the clock (which is the hour of the Star) 1 find in the Limb of 
the Reet (numibring from 1/7 ©, to the Label , 52 degrees, che 


Right Aſcenſion of Lucida Pleiadum ; and where the 23 de- 


grees of the Labe/ now touches the Reer, there may I | wr the 


Star in my Reet, if T have him not before ; che time of night is 
ealily ſcen, by turning the Label to the Suns place, it ſhewes 7. 
hours 12 minutes at night : but I need not {6 much as look on 
that, though by placing Anſtrals caud, Ceti in the South, 1 
kave the time implicitely, The Propoſition therefore, might have 
been thus made;Y our Latitude known, and the Altitude and' A- 
zimth of an unknown Star obſerved, juſt at the time when any 
known Star is in the Meridian ; to find both, the Right Aſcen- 
fion,and Declination of the Star unknown, 

Note alſo,that if you obſerve the unknown Star in the Meridi- 
an Azimuth, you have preſently his Declination,by Chapter 13. 
—_ Right Aſcenſion of Cu/men Cali, is the Stars Right Af- 
cenfion, * 


O2 | Cuar. 


» wy _——_  — 
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CHae, XXXIIIL 


The Declination, and Right Aſcenfion of any Star. - 
given, to fmd his Longitude, and Latitude. 


Ook the Stars place in the Mater, (which is the inter- 
ſe&ion of the Meridian of his Right Aſcenſion with the 
Parallel of his Declination) and make a prick there. 
Then your Planiſphear being fer in the ſecond Mode of 

the Meridional ProjeRtion, you ſhall pretently find the Longitude 
and Latitude in the Reet : for the Azimmh ciitting the faid 


. prick, ſhewes his Longitude and the Alavicanay his Latitude. 


Example, November 14, 1639, I obſerved a Star of the 
third Magnitude in the Heart of Cerxs, which T know to be no 
common Scar, becauſe I had neyer noted it before, neither could 
I find it in che Tables of Ptolemy,Tycho,or any other : the Right 
Aſcenſion thereof was 3o. x3 minutes, the Declination 4. 50» 
minutes South, as I obſerved by a way which hereafter ſhall 
be ſhewed Chapter 44. I made therefore a prick with ink in 


: the ater of my Braſs Planiſphear, Where the zoth, Meridian 


(onunbred from the Center toward my tight hand) and the '5th. 
Parallel of South Declination do croſs ; regarding alſo 'the odd 
minutes, Then as ſoon as my ink was drie, I ſ& the Finnoy 
in the Ecliptique line of the Mater wich the Zenith Soiith- wards; 
becauſe the Latitude of che Star was South, and I ſaw the 26. 
Azimuth from the Axtree line cutting the prick,and Wewiſe the 
16th. eAlmicantar cutting about to minutes Below 'rhe prick 
toward the Finiter, ' Therefore becauſe iy this 'Mode the Mzr- 
mths be Circles of Longitude, and the Alticantars Parallels of 
Latitude,'by Book 2, 1.) 1 conclude the Longnude of Cor C ets, 
was \ 26, and his Latirude 16. 10'minutes South, 

Whea firſt I obſerved this tixange Srar-m <he aid year '76 39. 
and could find no nrention of ic in the Tables of Prolemy;,Coperni- 
cur,Stadins, Tyche, or Maginu,1 did thereof advertiſe my vety 
good friends D". John Twyſden, then in Kent, and M* Samuel 
Foſter, Profeilor of Aſtronomy in Greſham Colledge, then at 
London, who thereupon made the ſame obſervation of the Star 
that I had dove,for:the place of it; and we all agreed that it in- 
creafed in light,and was above the third Magnitude in Degember 

Fils 16 39, 


e / 


The fourth Book, Of the Spherical Problemes- 


rt  — 


1639, and that it had no perceivable Parallax. AndasT was 
thinking to publiſh ſome drief adyertiſmenc thereof, in the Latin 
tongue,chat Aſtronomers beyond the Seas as well as here, might 
attend the obſervation thereof, Mr Foſter wtote me Word: that 
he. had found the Star pitured in Bayerms his Images, which 
were printed Anno Domr, 1616. Andin 1640. there came co 
me through D* Twy/dens hands a Treatiſe of that Star, then 
newly Printed, by one P hacylides, Ptofeſſor of Logique at Frane- 
quers, Whoſe obſervations agreed with ours. Bur he thought 
this Star to have been rnade of the great Eclipſe of the Moon 
which.tiapned Decembey 16. 1638. in the foremoſt foot. of 17, 

wherein we Wete not of his mitd, you may read this conceipt in 

his Book pag. 197. This Star doth often appear, and again 
diſappear;it is ſometirhe of the 3d, Magnitude, ſomerime of rhe 

4th. I have feen it of: ih the Eaſtern Hemiſphear, ſeldome 1n the 

Weſtern. lt is loſt ſometimes divers weekes together : this year I 
could never Ke it;rill February 2.165 3.Such as have leafure for 
the Study of thele m—_—_ do well to obſerve it, and to ſearch 
the reaſon of its chahges : for which purpoſe I thought ir fit ro 


ING this notice, 


of FL as Þ Þ ®, ® 


The Longitude, and Latitude, of any $tar grven, 10 
find his Right Aſcenſion, and Declination; azd ts 
\_ Placethe Stars mthe Mater. by 


Stars are regiltred by their Longitudes and Latitudes, 
becauſe their Longitades increaſe equally, and their 
Lacitudes remain the fame, And lo rhe Tables are 
eaſily reified to any Age,by Addition or SubtraQtion of a few 
degrees or minutes of Longi:ade onely : but che Right Aſcen- 
fion Cul and of the Stars happen to increaſe and decreaſe 
n 
of 


* His Probleme is the converſe of the precedent. The 


vety ually,and muſt cherefore be calculated fromAge toA oe, 
from ongicude and Latirude whoſe Tables are more certain. 

' Ser the Planiſphear in rhe ſecond Mode of the Meridional | 
ProjeRtion,as in the former Chapter, and bearing in 'mind that 
the Aximuths here are Circles of Longitude and the Almican- 


O3 {7 
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_ onedegree of Longitude more then he had in Amo Domi. 1600, 


tars Parallels of Latitude, look where the Longitude and Lati- 
rude of the Star meer,and there make a prick in the Reer ; and 
look what Meridian and Parallel of the ater cut, under that 
prick they ſhew the Right Aſcenſion, and Declnation of the 
Star, | | 
Example.Emph, Alpharats,that is,Os Pegaſi, had by Tycho'es 
Tables An.Dom.1600, Longitude 22 26,22 minutes,Latitude 22. 
07 5, North. The Finiter fer to the Ecliprique line of che Mater, 
and the Zenith roward the North Pole(becauſe the Stars Decli- 
nation is North) I count the Longitude of the Star upon the Fi- 
niter, (here Ecliprique) thus, At che Center fay I, is / 0. thence 
ry - rightward to the Limb, I fay, here is & ©. whoſe 
tht Aſceation 1s 90. thence returning to the Center, I fay, 
here is 2: ©, upon the Axis of the Reet and Right Aſcenſion 180. 
upon the Axis of the Mſarer:; thence] —_ in the Finiter to 
the other ſide of the Limb,and ſay here is yy 0. bounded by the 
Limb of the Reer and Right Alcenſion 270. bounded by the 
Limb of the Mater, which Limbs here fall into one Circle; ad 


are (: a ho tom : theſe numbers I keep, and returning 


back in theFiyzrer toward the Center, when I am gone 3o de- 
orees, I ſay, here begirs »», ard going on 26. 22, minutes fur- 
ther, I ſay, thus far is the Star gone in Longitude. Now here 
curs the Finiter(by this accevat) the Azimuth 35 3. from the 
Liwb;in this .1zimwh I number the Stars. Lacitude,by che A/- 
micantars 22,07 3, andat the end of that number in the ſaid 
. 24mmth I prick the Stars place. And here 1 ſee the 8th. Pa- 
ralle] of North Declination upon the Mater cutteth him, and 
the Meridian 5x 3. from the Lib ſhewing the exceſs of his 
Right Aſcenſion above 270. which 1 kept before, Therefore 
I conclude the Right Aſcenſion of Eniph. Alpharats, Anno Dom. 
1600, Was 321, 20 minutes;and his Declinazion 8:deg. North. 
Another Example. ln-the Year 1670. Aldebaran will have 


— 


therefore he will be in 7r 5, 12 minutes Laticude 5. 3x minutes | 
South. Now becauſe the Latitude is South, I curn the Zemerh 
rowards the South Pole(che Finiter being placed on the Eclip- 
tique line as before) and beginning at the Center, I numbex on 
the Fintrer (here Ecliptique) the Longitude of Al/deberan 65.12 
minutes;and a little beyond the 65th, Azimuth 1 climbe up by 
the Almicanars,toward the Zenith 5. 31 minutes to the PAY 
0 
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of Aldebaran, There the 64 I, Meridian of the Mater cutterh 


under him;ſhewing his Right Aſcenſion: and likewiſe the 16th. 
Parallel almoſt of North Declination; ſhewing that eA/debaran 
declines North almoſt 16 degrees,though he have South Lati- 
tude 5, 31 minutes, 

Another way to place the Stars in the Mater by their Decli- 


nation and Horary-diltaace from the Meridian. See hereafter * 


Chapter 52. | 
CHAP. XXXVI. 


The Latitude,and Declination of a Star given, to find 
| his Longitude, and Right Aſcenſion, 


| Ec your Planiſphear in the ſecond Mode of the Meridional 

0 Projection, *turning the Zenirh Northward or South- 

ward as the Stars Latitude hapnech to be Noxth or 

South Then look where the Parallel of the Stars La- 

ticude in the Reer cutteth the Parallel of the Stars Declination 

on the Mater, the Azimuth cutting chat interſeQion ſhewerh 

| the m_ of the Star; and the Meridian there cutting ſhew- 
eth his Right $(ſceaſion, 

Example.. The Declination of Spica ww, Ammo Dom. 1670. 
will be 9 5. South, the Latitude was always 1, 59 minutes 
Sourh, Now where the ſecond Almicayrar cutterh the 9 5 
Parallel of South Declination,there paſſeth the rgth 7:4 zimuth 
from the Axis toward my left hand ſhewing Spica's Longitude 
2 I9 Z.and the 17th. Meridian from the Axzis,to which I add a 
Semi-circle (becauſe < 0. isatthe Center) and 1 make 197 de- 
orees the Right Aſceaſion of Spica tor 1670. 


CHa?. XXX VID 


The Lon gitude,and Latitude of two Stars piven,to find 
therr Diſtance. 


|  Ake one of the Poles of the Mater to be Pole of the 
Ecliptique,for this turn, and ſct the. Star' which hath 
molt Latitude at us diſtance* in the Limb, and tura 


the Zenith to him;count thence by the Meridians the 
| difterence 


"-— wu 
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A, 


difterence of yo. 0” oe you cone to the other ſide of your 
Triangle; and in that hde number either che Latitude from the E- 
quator,or his complement from the Pole; ar the end of this num- 
ber is che other Scar : and the Azimuth paſſing from him' ro the 
Zenith,ſhewes the diftagce, This is done by the ſecond Pro- 
bleme of Obliquangled Triangles, Book 3. 15. 

Example. In Tycho'es Tables for 1600, 

Aldebarans Longitude is 1t 4. 12 5. Latitude 5. 71: min, A, 

Sirius Longitude $ 8. 35 5. Latitude z9. 30 }. A. | 

Difterence of Longitude 34. 23. 

I number therefore 39. 3o minures 5, the Latitude of Siri 
from the Equator in the Limb, or the Complement thereof from 
the Pole,(all is one,)there Ifer the Zenith ro Nand for Sirime;then 
becauſe Afdebarar is diftant from Sirims in Longitude 34. 23. 
minut6s, I take the 34.5. Meridian from the . Zenith, and where 
the 5 7 Parallel cutteth him, thece fay I, is. Aldebararn (and C of 
my Triangle) and the Azimrih paſſing thence to the Zenith 
meaſureth the diftance of the Stars 46 degrees almolt, 


CHa?e, XXXVIIL 


The Declination, and Right Aſcenſion of 'any two 
Stars gtven, to find their diſtance. 


O here with the Right Aſcenſion and Declination as 
you ſhould do with the Longitude and Latitude, by the 
ormer Chapter, for the caſe is like, and requirech the 

fame manner of working. 


Cnar XXXIX. 


The Declination of a Star or Planet, and his diſtance 
from a known Star given, to fina his Right Aſcenſion. 


-Ecauſe this Caſe is the conyerſe of the precedent, and ſo- 

luble by the firſt Probleme of Obliquangled Triangles, 
Book 3- 14- an Example, or rwo ſhall ſuffice. Py 

p Anno Domi. 1639.1 obſeryed the Declination of 

Cor Ceti (the Rrange Star mentioned Chapter 34+) to be 4. 5© 
migutes South ; and his diſtatice from Lycida Mandibule Cai 
; [ td 


3 


Ms 


Paſt this on fol, 1-< (© as 't may ily open 
Reading, 


? 
. while that Chapecr is 
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to be x3, 04 minutes, and Lucida Mandibule was Eaftward 

from him, The Right Aſcenkon of Lucida HMandibule then 

was 40. 56 miautes, bis Declination North 2. 40 minutes; there- 
fore I haye a Triangle whole. Sides ate all known, 

AB che diſtance of CIſandibale from the Pole 87. 20 mi- 
nutes,I ſer between the Pole and Nadir 1n the Limb, becauſe B 
C will reach beyond the Finitor, * 

For A C the diſtance of the SrafFi , I ſRek the x 3th, Parallel 
from the Pole. And 

For B C I ſeek the 94, 50 minutes Almicantar,courted from 

the Nadir (that is the gth, almoſt above the Finiror) and where 
the ſaid Paralleland Almicantar crols, there is Cor Cati,and C 
of my Triangle : through it there cuteth che eAzimuth 10 « 
ſhewing the Difference of the Right Aſcenſion of the Stars; 
which diffecence I ſubtra& out of the Right Aſcenſion of Aar- 
dibala, becauſe he was further - Eaſt; and there remaineth the 
Right Aſceaſion of {or Ceti 30.16 minutes,or rather x3 minutes. 
And I haye here alſo numbred by che Meridians,the angle A ar 
Mand;bula 120 degr.though un-required. 

' Another Example. Jannary 7, 1655, I obſerved by my 
Braſs Quadranc of 12 inches in Radius, the Meridian Altitude 
of Jupiter 56, 20 minutes, out of which ſubtraQting the height of 
che Equator here at Efox 3 7. 45 minutes;I found his Declina- 
tion 1$. 35 minutes North ; his diſtance then from Lucida Plei-. 
adum, I obſerved by my GCrofl-ſtaff 5, x2 minutes,and from A/- 

 Aebaray 10, 07 minutes. 

© The Complement ofDecli, of Lucida Pliiadum is 67.00.mi, 

- The Complement of ; his Declination was obſerved 7 1,25. 
And theſe two Complements with the diſtance of , and Luc 

da Pleiadums 5. 12 tninutes,make a Triangle, ſoluble by the firſt 

'Probleme of Obliquangled Triangles 3 ' whereby you may find 

| the angle of the di ce of Right Aſcenſion of Lucida Pleia- 

| dumand Y. is 2. 56 minutes;which added to the Right Aſcenſi- 

; On of Lucida Plciadum (becauſe 1. was Eaft-ward) maketh 54, 

| 44 minures the Right Aſcenſion of Jupiter. 


6 


or 


— 


— 


TOF »- 


-—— 
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Cnap. X L. 


The Latitude of 'a Star or Planet ,and his diſlance from 
a known Star given, to fna his Longitude, 


O here with the Longiwude and Latitude as you were 
raught to do With thayRight Aſcenſion and Declination,in 
the former Chapter. 


Cruare. X LL 


To find the diſtance of two Stars by their Altitudes, and 
their difference of Azimuth obſerved at the ſame time, 


'T: He Complements of the Altitudes are the diſtances of 


the Stars from the Zenith : Set one of the Stars at the 

Pole, and ſet the Zenith as much from. him in the 

Limb as the Complement of his Altitude comes to, then 
conſidering what difterence of Azinmmth the Stars had, take the 
Azimuth of like diſtance from the Limb. (beginning from that 
fide of the Limb where the Pole aforeſaid is) and in that Azi- 
»Hth reckon fromthe Finitor the Altieude of the other Star (or 
the Complement of his Altitude from the Zenith, all is* one) ar 
the end thereof is C,and the other Star; and the Meridian thar 
paſſeth from him to the Pole, ſhewes the [diſtance of the Stars, 
This caſe is fo like that of Chapter 37. that he who knowes one 
may know, the other alſo. | 


- CHAP XLITL- -, 


To find the Angles of Station which any two Stars make 
with the Pole, by their Right Aſcetifion and. Decli- 
nation : or wzth the Pole of the Ecliptique,by therr 

Longitude and Latitude-or with the 'Lenith,by 
their Altitude and Azimuth. 


His Caſe agrees with the ſecond. Probleme of Oblique- 
angled Triangles, 


Example, In the Triangle of Chapter 39. made between 
| | 
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- the Pole of the World, Afaudibnla Cati, and Cor Cari, I would 
know the angle at Mandibula, which is the angle of his Station, 
Place the Triangle upon your Planiſphear as in Chapter 39. 
Where the angle unſought, there diſcovered it ſelf to be 129, 


degrees. | 
Cnae, XLIII 


To find whether three Stars be in one preat Circle, by ha- 
ving their Longitude and Latitude, or thetr Right 
Aſcenſion and Declination, er thetr Azimuth 
and Altitude known. 


] | Xample.I would know whether the three Stars of Orions 


Girdle be in the fame great Circle, Here I prick them 
down,and draw their Circles of Longitude to meet at 
the Pole of the Ecliptique;lo have you two Triangles 
m_ in one,and the three Stars in the Baſe of it. | 
ow firſt, I muſt find by che former Chapter what angle of 
ſation the firſt Star hath in the little Triangle Þ A B, and then ; 
what angle of ſtation he hath in the-whole Triangle P A C,and | 
if theſe two angles be equal,then be the Stars all in one great 
Circle, otherwiſe not, | 


P 


\ 


| A HR CG | 
. This Probleme may be of uſe to find how the tayle of a 
Comer pointerh upon the Sun, or upon any other Planet or 
Star,below the Horizon. But if the three points enquired of, 
be all in view; I know no better way then to firetch a thrid 
ſtraight ata reaſonable diſtance from your eye,applying it to the 
Stars ; for if the ſuch Gralghe line cut them all,they be all in one 
I 


oreat Circle, otherwike nas, 
P 2 Cuaspy, 
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Cnare, XLIV. 


If a Comet or Star unknown be ſeen in a ſtraight line with 
two other known Stars ,and his diſtance from one of the 
known Stars be obſerved; haw to find the true place 

of the Comet or Star unknown. 


Xample, Fm Demi. 1639, I obſer- 
ved that Mandibula C ati, GeneC tt, 
and the firange Star. Cor. Ct. (ſpo- p 
ken'of Chapter 34.)made a ſtraight 
line;and'by a Rgdime, ſuch as I then had at: 
hand, I obſerved thar Cor- Cats. was diſtant 
from ec Mandibula 13, 04 minutes, Now if 
IT would find the Longitude and' Latitude of 
Cor Cets, I ſhould uſe the Longitude and La- 
titude of the other Stars; but becguſe I in- 
tend to find firft his Right Aſcenfioh and De- | 
clination, I make dfe of their Right Aſcenſion 
and Declination. 'The manner of working A BÞ @ 
- is alike. The Scheme of the laſt Chapter 
may ſerve here if = turaitup-fide down;Then P is the North 
Pole, A Mandibula, B Gena, C Cor Ceti. P A is the Com- 
plement of Declination of Mandibula 87. 20 minutes, P B the 
diſtance of Gena from the North Pole 91. 16 minutes, (for he 
ceclines Southward 1. 16 minutes) A PB the difterence of their 
Right Aſcenſion 5, 35 minutes, |, 

Therefore I ſer the Nadir of my Reet as far from the Pole 
asPis from A,and fo berween them on the Limb is the fide P 
A.. - Then for the fide P B it reacheth from _ beyond: 
the Fivitor 1, x6 minutes,therefore in the x 7. Almicantar I 
number from the Limb 5. 35 minutes, the difference of Right 
Aſcerſions for the: Angle A Þ' B,and wherethe 1.1. Almicanar 
and the 5 15. Azimuth do meer,there is B for Gena: thenceI g@ 
in a Meridian to the Yole at A;and as I go I number the diſtance 
of B and A,that is,Gena and Mandrbula,7 degrees almoſt ; and? 
T obſerve that this Meridian is the-x25.Meriaian from the Limb; 
ſo much is A,the angle of ſtation at CAandibnls, 

Now 


} 
\ 
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Now I fay, in this Meridian alſo is Cor C ers, becaule he is in © 
a right line with the other two Stars which are cut by this Meri- 
dian ; and he is 13. 4 minutes from Jfavdibxla,by obſervation, 
therefore I run from the Pole A ſo many degrees in this Meridi- 
an, and do come to C,the plave of Cor Ceri, and there cutteth the - 
4. 50 minutes Almicartar,ſhewing the Declination of ic, and the 
eAzAguth 10.43 minutes;ſhewing his difference of Aſcenſion ; 
from Mandibula;which difference I ſubduR from the Right Aſ- 1] 
cenſion of Mandibula (becauſe MMandibala is further Eaft,) and 
there remains 30. x3 minutes,the Right Aſcenſion- of 'C or Cer7: 
which being found, you may find his Longitude 26 degrees, La- 
ritude 16. x0 minutes, by the 34th. Chapter: Obſerve how your 
Triangle lies in the Planiſphear, where Nadir is uſed for the- 
North Pole, the North Pole is the place of Mſandibula, and the 
 I25, Mcridian repreſents the great Circle cutting the three 


Stars. 


Cnuare, X LV. 


The diſtance of @Planet from two known Stars being 
Obſerved, to find his Longitude and Latitude, 


T is-true. that. MF. Blagrave ſaith, Book '5,- 25; that in 
+ Queftions of this ſort.it is harder to. conceive how they: 
ſhould be: reſolved, then-toreſolvethem; And' therefore 
he adyiſeth to draw a'rude Scheme of your work,agreeable 
to. the Meridional- Projetion of your 'Planiſphear, after this- 
manner, 
December the 28, 1656. Tobſerved ſomewhat groſly by my 
Croſfiafi that V.-was berween the Hades and the Pleiades, 
diſtant from eAldebaran 9.49 minutes, and from Lnc:1da Plei- 
aduns 5. 26, and to the Southwartt of the Stars, Idraw there- 
Fore a rude Scheam repreſenting: ſomewhat: near the poſture of 
theſe three Stars EC is Ecliptique, and P his South Pole, Þ* 
C tbe Circle of Longitude of the Weſterly Star Lucida Pleia- | 
dum 5 25. 12 minutes, and becauſe he hath North Latitude 4. 
degrees, I place him at F, A/debaran,whoſe Longitude is It 5. 
Latitude South 5. 3x minutes, I'place ſomewhar like at O, ard: | 
Jupiter I place below the line drawn between them, and' nearer 
to the Pleiades then to Aldebaran,as IT obſerved his fituation in: 


the Heaven, P:3 That 
A 5 


*0. % 
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That I ſeek now here,is P-Y,,the complement of Jupiters La- 
titude; and F P 1 his difterence of Longitude from Lucida Plei- 
adum. | 

Firſt,in the great Triangle F Þ O, I have the angle P, the 
difference of Longitude berween Lucida Pleiadum and Alde- 
baran 9 degrees 48 minutes, and the including fides P O 84.25. 
(Aldebaran diſtance from the Soith Pole)and P F 94. (diftance 
of. the Pleiades from the South Pole) and hence by the ſecond 
Problemes of Obliguangled Triangles Book 3. 15. T get at 
once,the Baſe O F, diſtance of Lucida Pleiadum and Aldebarar 
I 3. 45 minutes,and the angle of ſtation at F, viz, PF O 45: 
28 minutes. 

2+ Then inthe Triangle F O Y,, whoſe three fides, are n&W 
known, I get the angle O F 1} (by the firſt Probleme of Ob- 
lique Triangles, Book 3. 14.) 235. 14 minutes) which be- 
irg SubduQted from the angle O F P,leayeth the argle P F 
IO; I4 Minutes, 

3- Inthe Triangle P F Y., having now the angle F, and the 
ſides includivg it, I get the third fide P Y,, the Complement of 
Y. Laticude $$, 39 minutes (by Oblioue Problemes 2, Book 
3. 15+) 

And 
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And laſtly the three fides in the Triangle P F Y. being now 
known my Planiſphear unmoved will ſhew me FP y. 58 mi- 
rures (by the Probleme x Oblique Triangles,)which 58 minutes 
; being added to the Longitude cf Lucida Pleiadum makech up 

the Longitude of . = 26. 10 minutes,and his Latitude was even 
now found x, 21 minutes South. 


Cunar. XEVL 


To find the Culmen Czli, and the Altitude thereof ,at 
any time propoſed. 
4 Ulmen Caliis the degree of the Eclip:ique which is cu 


by the Meridian of your Place. : 
Uſe the. EquinoGtial ProjeQion, where having laid 
the place of the Sun to the Hour _ look what 
deoree of the Ecliptique is cut by the Meridian line, and you may 
number his Altitude from your proper Horizon, 

Example. CHMarch 29, 1652, I laid the Suns place yy 19. 
Ix minutes to 32 minutes pat 10. of the Clock before nuon,and 
in the Meridian I faw 3 25 £ Culminating, And for his Alti- 
tude I looked where my Horizon cuts the South part of the 
Meridian (at 527 from the Center) and from thar cutting I 
countin the Meridian to the-Ecliptique 36 degrees, the Altitude 
of Culmen Cels. | 

But note, That if « had been a North Signe, I muſt have 
counted fult to the Limb 37. 45 minutes, and thence back again 


to Culwen 13.in gol 
CHar. XLVII. 


To find the Aſcendent or Horoſcope, and the other 
three Principal Houſes for any ttme propoſed. 


| Strologers divide the Heaven into twelve Houſes, of 
A which,four are principal, The Firtt Houſe, which be- 
ginneth at the Aſcendent or Rifing point of the Eclip- 

tique, The Fourth, which beginnech at ſmam Cel, 

or Midnight. + The Seyenth,which beginnecthat the Deſcendent 
point of he Ecliptique, And the Tenth, which beginneth ar 
Medium Cali,or Culmen, Thele 


772 The fourth Book, Of the Spherical Problemies. 


Theſe be the four Cardinal points, and the Aſcendent and 
Deſcendent,and likewiſe che Medium and Imum Cali, are at 
wayes oppoſite one to the other, ſo that one being known, the or / 
ther is known allo, | 

To find theſe points, uſe the EquinoCtial ProjeRion, and there | 
lay the Suns place tothe hour propoſed : then the degree of| 
the Ecliprique rifing in your Horizon is Aſcendent, and you 
ſhall ſee the ſame degree cf the oppolite Signe Deſcending in the 
Welt part of the Horizon; and look what degree toucheth the 
South part of the Meridian, that is, Medium Cels, and the fame 
degree of the'oppoſite Signe ſhall be in [mo (/;, that is, in the 
North and Subterraneas part of the Meridian, 

Example, March 29. 1652. I obſerved'the great Eclipſe of 
the Sun, the middle whereof hapned at Eton, at xo hours 32 
minutes 04 ſeconds before noon-in apparent time, at what time 
the Sun was darkned digits 1x. 225,in 19, Ix minutes, I 
* would know for this time the Figure of the Heavens. 

Therefore laying the Label to 10. 32 minutes before noon,and 
bringing \ 19. xx minutes co the Labe/,I ſee in our Horizon 9. 
24. 7 minutes rifing, and ys 24. 7 minutes ſerting, In the Me» 
ridian above the Horizon I ſee x 25. Ig minutes: and in /y0 
Ceali,toward Septentrio,m 25, 19 minutes, | 


— — 


Cnae, XLVIN. 
To find the beginnings of the other eight Houſer, 


Here be fix great Circles, by which the twelye Houſes | 
j are diſtinguſhed, They be called Circles of Pofiti- 
on - and fo they call the reſt of the Circles which 
ſerve to ſubdivide the Houſes. They be all Hori- 
zons to ſame Country or other in the World, and therefore are 
molt fitly repreſented by the Horizons of the Marey. The Firſt 
Houſe beginneth alwayes at the Aſcendent : and the reſt follow 
in order according to the Sequel of the Signes, Bart Affrolo- 
Lers ate not well agreed about their fituacion, For x. Some 
will have the domifying Circles drawn from the Poles of the E- 
e/iptique through every 3o®.degree thereof.,as Proſemie, 2,Some 
draw them fromi the Poles of the World, through every 30%. 


degree 


Es 
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degree of. the Equatar; 28 2AMlcabiting, - Some draw them 
-from the interſections of the Meridian and Horizon, through e- 
yery 3©th. degree of the Equator; as Regiomontanys., 4» Some 
draw them from che ſame interſeRions, by eyery 3oth. degree 
of the Prime Yertical or Ealt Azimmrb;as Campanus, Yet e- 
very-Aftratoger will pretend he can ell you your Fortune,chough 
they go about it ſ@ divers wayes, that they may be all falſe, and 
but one of them can be true: and no Man hath ſhewed any bet- 
ter reaſon for his way then another, bur his own opinion. 

If you will follow the firſt or ſecond way, the matter is plain, 
For in the firſt way every 3och Circle of Longitude reckoned 
from the Aſcendent downwards, and fo round, is a Domifying 
Circle - and likewiſe every 3oth. Meridian from the Aſcen- 
dent is a Dowifzivg Circle/in the Second way. And if you 
know but what Longitude a Star hach, you preſently find in 
whar Houle he is, after the firſt way. And f 
Right. Aſcenfion ofa Scar, and of the Aſcendent, you preſently 
find ig what Houſe he is, after the ſecond way, _ 

But if you will uſo the third way (ow commonly” uſed) you 
ſhall fer the Zovith lineiof the Reet to the Latitude, and fo the 
Axzimnths are your Circles of Pofitien;z then look what Azi- 
mth curceth every zoth, degree of the Equino@tial, that; js a 
Dowifjiag ©ixcle; and 'you ſhall reckoti here from the Limb, 
which fhall fland for the beginning of the xoth. Houſe, and fo in 
our .. Horizon 52 3. the fourty third: Fzimnrh cutterh the 
30th: degree of the Equator, ſerving rhe xxth. and third Houle: 
and che Azimnth 70 1 axteth.che 60th, degree of the Equator, 
ſtcving the x2th.:and-legondAouſes: and becauſe T know chat 
on the other fide abv'Cenge the Inzgrſetions will be like, T1 look 
no further. . ns 

But now I muſt get the Depreſſions of theſe Circles under the 
Pole-in this manner. I number if the- fourty third Azimmh 
the Laritude of my Place from the Zepith, tg the end of which 
number 1:hyp the Label, and I ſee the Azimmh cating. on the 
Labef 32 5 for the depreſſion of that Circle. And mm like man- 


ner.laying 4he Label upon the 5 2 degrees | of the Azivyt h7;o};” 


I find on the Label his depreſſion 48 degrees; by the third Prg- 
bleme of Recangl Trizbgles,and the third Vitiery Book 3.5.1. 

.'Fheje blorizans rhevxefore TT chooſe our in the Marer,uiz. 324, 
and- 48. for theſe with the Mevidian and Horizon of my Place, 
ET Q | ſhall 


you know the, 


-_ 


T 
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ſhall ſerye to ger the Houles for eyer, in my Latitude : for the 
32 { Horizon ſhall be the beginning of the 11th. and third 
Houſes - and the 48th, the beginning of the*x2th and Second, 
Thus have I the Circles of Potion of the 1x, 12, 2, and 3, 
Houſes : and the oth, and firſt,are had by the former Chapter: 
and theſe fix being had, I have all ; for oppoſite Hemiſphears 
ate alwayes alike, and one deſcriprion ſerveth both, 


Cnare. XLIE 


To know what degree of the Eeliptique «© tn the begin- 
| ing of every Houſe, 


O as in this Example,By Chap. 47.1 had the degree Cu/- 
D minating in the middle of the ot Eclipſe there men- 


— 


[ 


tioned,X 25 ;.Firlt I lay « 25Ato the Axtree line at 6 
| in the morning,where it lieth as \in 'a Right Horizon ; 
thence I move it 30 degr.Southward in the Limb,viz.to 8.of the 
clock,and in the Horizon of the x xth. houſe ( 322) I fee 5 7 de- 
grees ſercing,the faid degrees of Culmination: 30 degrees furcher, 
viz, to 10. 2 clock, I ſee in the Horizon of the 12th. Houſe 
(48.) 11 243+ And ſetting the faid degree of Culmination to 
the Noon-line, I ſee in our | ben (52 * which begias che fult 
Houſe) & 34 5 aſcending. And ſetting the ſaid degree 2 
hours further on, I ſee in the Horizon of the ſecond Houſe (48) 
SL x3. And ſerting thefaid degree to 4 avclock, I ſee in the Ho- 
rizon of the third Houſe (the 32 2) ny x. 

Thus have I che degrees of the Ecliprique in the beginning of 


6 Houſes, and the 6 Houſes oppaſxe | begin with the lame de- 
wrees of the oppoſite Signes, : 


| '* H A P, ; # | 
Another way to find what degree of the _— is in 


the beginning of every Houſe, and thereby to ſet a Fi- 
Lure more eaſily then by the former Chapter. 


T was found by Chapter .48. that the Azmmths 4.3, and 
70 } are evermore Domifying Circles ia our Latitude (52 7.) 
and how you may-find them for any other Latitude was 

| there 


_— 
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there ſhewed. There I reckoned them from the Limb;bur- bere 


I ſhall reckon them from the Axis; and lay, the Azimuth 47: 


ſerveth the 213th, 


Houſe;rthe 19 © ſerveth | TY 

the 12th. the Axis for | >. " &* = 2 1 

the firſt,and ſeventh , 41 NP... 
© Qs 


the 19 7 below the || 4, 


Axis for the ſecond ; % | The Figure of 
the 47th, for the third; the Heavens, oo 
| March 29.1652. FN 


Wo 


the Meridian for the 
xoth, and gth. You A * |H-1O . 32. 4mm. X | 
may therefore mark 4 - | 
the ends of theſe «A- Fae, 4 200 | y'F 

: _—_— in the Feni- uy N Rigs 6+ 
zor, {ctting 12 to the & Ka > 
I9 2 rel the Axis, | we, WW El 
(here made Horizon 


for-this turn) and 11. | 8 | 
at the 4.zth. at the Axis, x. then at the 19 3 below the Axis,wrice 
2. at the 47th. "write 3. and at the Limb 4. 

Your Houſes being thus diſtinguiſhed on the Reer, get the 
degree of Culmination, and the Alticude thereof,by Chapcer 46. 
then ſet the Zenith under the North Pole;ſo much as the Alci- 
tude of the Culmination comes to: and if the Aſcendent be a 
North Signe, let the Pole be toward your left Hand; and con- 
trary if it de a South Signe-ſo ſhall the Axis of the Reer be Ho- 
rizon, and the Pole Cu#/men Cali. 

Next get the Aſcendenc by the 47th. and his Amplitude by 
the 16th: this Amplirude you ſhall number in the Axletree of 
the Reet from the Center a)wayes to your left Hand, or toward 
Septentrio; and mark what Meridian there cuts the Axletree of 
the Reer,in that degree of Amplitude; that Meridian ſhall be 
your Ecl/;ptique for this time : follow him up to the Pole, and 
you trace out the arch of the Ecliptique from the Alſcendent to 
mid-heaven : and if you go down in his match to the like degree 
of Amplitude onthe other fide of the Center, there 1s the Welt- 
ern arch: of the Ecliprique from the mid-heaven to the Delcen- 
dent ; and here you may ſee every degree of the Ecliztique a- 


bove the Horizon, and in what Houle it is, without any more-- 
. coutling after them. 


Q 2 Example, 
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Example. M« 25 { Was Culmiaating;his Altizude 36 degrees; 
che Aſcendent had & 24. Whoſe Amplitude is 36 5, Setting the 
Zenith therefore 36 degrees to the right Hand under the Pole, I 
number in the Axtree-line of the Rect, from the Ceaies ro my 
left Hand the Aniplitude of the Aﬀſcendent 36 5. there cometh 
the 23, Meridian Fom the Center, who mult ſerve for the Eclips 
tigue. Now becaule it is troubleſome to yumber the degrees / 
of che Stgnes backward, I will begin at the Deſcendent 36 3 fron 
the Center on the other fide : and ſay, Here is vv 24 degrees 
deſcending,(becauſe 5 24, Was aſcending,) hence I counc on 
toward the (rlmen, till I come to the Azimmb xg 3, (which is 
the Domifyer of the 12th. and 8th, Houſes,) and here [ lay, be- 
gins the $th. Houſe in » 1 3. for there are but x9 degrees from 
the Deſcendent hither: hence I count to the 4.7th. Azimuth (the 
Demifyer of the gth; and 1 1th, Houſes) and there Icount > 1 
degree,for the beginning of the 9th. Houſe: hence I number on 
to the Pole, and there 1 happen on X& 25 1,the Culmen and be- 
ginning of the xoth, Mouſe. ThenceI number on the other fide 
of the Maters Axtree, in the twenty third Meridian, toward the 
Aſcendent, and I find the 47th. Azimurh cuts 5 7 degrees for 
the beginning of the 11th. Houſe; but the 19 3 Azimarh which 
ſhould ſhew me the. x2th. Houſe, is cut off by the Finitor, and I: 
21m lefc to ſeek him elſe where ; And to find him I need but turn 
about my whole Planiſphear (the Reer unmoved) and make the 
other Pole Culmen for this turn, and then I find among the A- 
zemnuths that peece of my Ecliptique Which I wanted in the for- 
mer poſture; and I may reckon on him between the Aſcendenc 
and the eAzimnth rg 5, 29 1.and thereby ſee that xr 24 {is in 
the beginning of the x2th, Houſe: ſo have I 6, of my Houſes, 
2nd may by chem find the other 6,(as was ſhewed Chapter 48.) 
and ſer them dow as in the Figure, 


| Cnaye, LI. | 
A third way to ſet a Figure with leſs labour. 
[ Er the Meridians and Azrimuths here change theit | 


offices in which they ſerved in the former Chapter: that 
is, let the 197 and 47th, Meridian on both fides the 
Axis of the Mater be Domifyers;and let the 23 Az1- 


muth - 
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murh be Ecliprique:and. to that purpoſe, ſet the Zenith above the  * 
Pole, according to the Altitude of Culmen 36 degrees, and make 
the Axis of the Mater Harizon. + Then beginning as you did 


before at the Deſcendent, go upin the Eclyprigivt till you 'come 
to the Meridian 19 5,and follow the A/micartar that there cur- 


teth to the Limb, and there make a mark for che 8th .Houſezthen 
mark where the ſame Erliptiqve cuts the next Domifyer (the 
47th, Meridian) and follow the Almicantar from, that point to 
the Limb; prick there the 9th. Houſe : the Zenith is the xoth; 
thence go toward the' Aſcendent,and do in like manner; making 
. pricks tor the x1th. and 12th» Houles : alfo in the Lan of the 

Reet at the end of that Almicamtar Which cuteth the beginning 
| of the Houſes in the Ecliprique. Then in the Zodiaque of the 
Ring,look the degree of Culmigation, and ſet the Zenith of the 
Reet to itzand the Label laid to theſe pricks, ſhall ſhew you pre- 
ſently in the Zodiaque the degrees for the beginning of every 

"A | 


6 


IT) 


C HA e.-L\[I. | 
How to plate any Star or Planey in his proper Houſe, 


N the EquinoQial ProjeRion, get the Stars Hour diſtance 
|| from the Meridian, thus. Lay the Suns place to the hour 
ropoſed : then tura the Labe! to the Star (or to his 
Right Alſcenfion if he be not in the:Reer) and: it ſhall ſhew in 
the Limb how many hours and minutes the Star is palt or ſhort 
of the Meridian:getalſo che Stars Declination North or South; by 
the. Reet;or by the 35- or ſome other Chapter ; and where the 
Parallel of the Stars Declination crofleth the hour of the Star in 
the Mater, there is his place: for this turn - therefor: having 
made a prick wich ink for him there, fer the Zemith line ro your 
Laticude, and: having your Dowifying Azimmbs marked upon 
the Reet (as Chapter 49. 30.)-you ſhall. preſently ſee in whac 
Houſe the Star is, x 
Example, 16y 2. March 29, to. hours 32 minutes before- 
noon, I would know in What Houſe the Pleiades are, 'The 
hour of Lucida Plciadum for that time is $, 14 minutes after 
midnight : the Declination is 23 degrees North. 1 number 
therefort in the 23. Parallel of North Declination from the Atree 


Qu3 of 


—_— 


The fourth Book, Of the Spherical Problemes. 


! - 
'" 
| 
: 


n—_—_—— er» = Denon —— 
TT ————— 
F 


of the Mater to the Meridian 33 Zthere is the place of Lucida 
Pleiadum,where Eprick him down;and ferting the Zenith. line 
to the Latitude,1 find the 39 Azimmnrh or Circle of Polition cuts 
him: by which I ſee he is 8 degrees from the beginning of the 
x xth. Houſe, for that begins at Azimmrh 47, as appeares Chap- 


ters 49, 5O. E” 
Cu%y. LIIT. 


To find the diviſion of the Houſes, according to Campanus. 
E-* Ampanws begins the Houſes at every 3oth. m_ of 


the Eaſt Azimmnth, accounting from the Aſcendent in 
the Sequel of the Signes, as was faid Chapter 48. 
| Therefore if you will ute his way, ſet the Zenith line to 
the Latitude, and the Fixitor ſhall become the Eaſt Azimuth; 
and every zoth, Azimmth from the Limb, or Axcree line, is a 
Domifying Circle:you ſhall therefore in ſtead of Azimmrhs x9 3 
and 47. (which are Domifyers after Regiomontanus for our 
Latitude,as was ſhewed Chapters 49, 50.) rake Azimnhs 30. 
and 60. on both fides the A xtree line, which are diſtinguiſhed to 
your hand; and with theſe Domifyers you ſhall work in all ref- 
pes as you did wich the other in the three former Chapters, 


Cna?e. LIIIL. 
How to Dirett a Figure. 


ODireR is torurn on the Sphear, till ſome Star in the 
| ſecond Houſe come into the firft, or contrarily: and{o 


obſerve how many degrees the Equino&tial' is moved 
forward*or backward in the ſame time. 

Place the Star or Planet on the Reer, or on the Label, (as 
Chapter 18, is raught, then in ' the EquinoRial Projection (as 
Chapter 47.) ſer the Aſcendent-at your Horizon, and note the 
degree Culminating:then turn on the Reer forward or back» 
ward till the Star come to the Horizon: then lay the Label on the 
degree which Culminated before ; and mark how many degrees 
ot the Limb he is diltanc from noon, ſo many degrees of the E- 
quator have paſſed the Meridian and Horizon : which Aftrolo- 


gers take to ” lo many years before the cette promiled by 


the {aid Stac ſhall happen, Appendix, 
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Appendix, Concerning Judiciarie Þ AG 


g Ome learned Artiſts may perhaps think that theſe 8, Iaft 
Chapters pertaining to Aſtrologie might be - gy and I 
think ſo too. bur that I foreſee they may be of uſe to ſuch as 
would examine the errors and fallacies of Aſtrologians, Aſtro- 
logy of old was no more then Afronomy, an Ingenuous Science, 
leading a Maa to the knowledge of that which may be known, 
and ought to be , Studied, the greatneſs and wiſdome: of God 
manifetted in his works, But .4ſtrolegy, as the word is now 
commonly uſed, is eſtiegyoy At. 19. 19. and ver u@r 
ovacts I Tim. 6. 20. | Teaching: Men to ſearch into that 


which neither can be known, nor ought to- be Pryed into; Con. 


* tingencies to come, which-belong co God onely to know,and re- 
veal Eſa, 41. 23. Tell us things to come, (faith he) that we may 
know ary are Gods. ' And Favorinus an Heathen Philoſs- 
pher could ſay, Tollitwr quod maxime inter Deos atq; homines 
differt, fi homines quaq; res omnes futurns prenoſcerent. This 
kind of eſtrology God derides by bis Prophets, and forbids to 
-his People, Eſa. 47+ 12, 13, He faith to Babylon,where this Art 
then flouriſhed, Stand row with thine Inchantments, and 'with 
the Multitude of thy Sorceries, wherein thou haſt laboured from 
. thy Youth ; if fo be thon ſhalt be able to profitz if (o be thow may- 
| prevail. Thox art wearied iu the eMultitude of thy. Conn- 
: ſels: Let mow the" Aſtrologers, the Star-gazers, the mianethly 
| prognoſticators ſtand up, and ſave thee. | an theſe things that 

come upon thee. TJerem. 10. 2. Thu ſaith the Lord, 
Learn not the way of the Heathen, and be not diſmayed at the 
ſgnes of Heaven: for the Heathen are diſmayed at them, For 
x 


e cnſtomes iof the people are vamn,) And it Was one of the pre- 


ſages of their Captivity, when they began to be repleniſhed 
with thoſe Eaſter Arts, and to be South-ſayers, like the P hilsſt- 
15, Eſay 3» : 
I have ſeen what gloſſes have been put upon ſome of 
theſe Texts : and how the. judgements of M* Perkgns, and 
M* Garakgrare lighted by ſome late pretenders to Aſtrolepy; 
; Whereat I wonder not: having ſeen the works both of the one 
fide,and of the other, 
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Judiciary eAſtrology bath rwo parts, The Meteorological, and 


the Genethliacal, And againſt boch there are theſe jult excep- 


tions, -x, Whereas about the time of Nabonaſſar, Ox ſoon after, 
the Heaven was divided upon the Poles of the Ecliptiqug - igro 
12. Spaces,called Dodecatemoria and Signes: -and'the Aﬀroto- 
gers of the next Apesaſcribed to theſe {paces certain vertues or 
Powers over the ſeveral parts of Mans Body, and over the ſeyeral 
Countryes and Nations of the World:.cſpecially by reaſon of the 


qualities they ſuppoſed to be in the fixed Stars; which then, oc- ' 


cupied thole ſpaces : their Rules axe till obſeryed, notWithftand- 
ing that - thoſe Stars are removed - into 'the - ſucceding ſpaces. 


Fes thoſe Stars which in' Naboyaſars time-were in the *Dodeca- 


temerion of v,areall removed into the Podecatemoria of &,and 
Tt ; andthoſe of 3 and »» axe come in - their 'roomes ; for rhe 
fixed Scars are found to'paſk through a whole Signe, that is, a 
x24þ. part of the Compaſs of thy HeaveT® in'2x x8: Vears ; and 


* it is now aboye 1500, Years (ince Prolemie wrote;' and above 


2400. fince Nabonaffar began his Reign. -2, Thar Afro/p- 
gers {casce look beyond the Zodiaque far their Afpefts, whereas 
the fixed Stars on the North and South ray have, for opght 
they know, as operative configyrations with the Planety, as the 
Planets one with another, 3. That their own Rules are fo ma- 
nifold, and the Planets and fixed"Stars and their Aﬀpedty allo are 
fo many, and fo divers in qualities and degrees, thatit iy impofhi- 
ble to judge what effeR the mixture ' of thoſe influences ſhall 
produte;;. elpecially - confidering thay from the beginning of the 


Workd-to this time; the” Heavenly: bodies never had ewice' the 
fame pofture: and therefore there wants experiment to build ihe 
Art upon, PU _<E TC RTE CERES 
i the Meteorological part, I was much helped-by the S- 
dies of my Father, who for ro, Years did not curioufly obſerve 
all changes of Wind and Weather} while'\ *was wakino;and no- 
ted them gaily over e6aink the dayes'Tn LHſrgsnes his" Epheme- 
rides. His-onclufion wab,thar ke eould find 'no'certaimy inthe 
rules of Aſtrology commonly received. nor frame any other ypon 
his experieace. Yer had I # mind to ny @ little further, and a- 
bout the Year 163 « and forward for fome years, I made/ day 
Obſervations of all Winds and Weather ar home, an'gor alfo 
the beſtinformation I could by Letters from Friends 'a#btogd; by 
relation of Travellers, Journals of Sea-men,Currantwes (as' they 
; were 


Ld 
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were then called) Mercurins Gallabelgicus, &c. And I found 


ſo great diyerlity of Weather in the fame Climate, and ſome-, 


time in places ſcarce three degrecs diltant in Longitude or Lati 
tude, that I diſpaired of Progncſticatirg Weather, till 1 could 
learn which way the Wind would lift to blow. This among 
my Obſeryations is memorable, that the Weather Capt. James 
had in his Voyage, Wiaterjog, and return from the Mid-lard 
Sea of America, was very divers trom ours, and oft times con- 
_ trary;and all the agreement I could find, was, that one day when 
it Thundred in America yery ſore,we had Thunder 18. hours 
after: yer he was many moneths in Charlvon Ifland, which is in 
our Laticude; where his Ship was fo Frozen, and the Sea fo. full 
of Ice, that he could not fail till May. And 1 know a learned 
Gentleman that uſed for a recreation at Chriftmas time to put a 
Dozen new Almanacks into the hands of ſo many of his ſervants, 
and ſet them to read in order the ſeveral judgements of the Prog- 
noſticaters about the Weather; wherein he tound as good ſport 
as William Duke of Mantna did in reading the judgements of 
ſeveral Aftrologers,upon a Figure ereted upon the Nativity of 
his your Male. | 


or the hliacal part,fince Planers fgnifie diverſly accor- 


= 
ding to the Houſes in which they are, it were very needfull for / 


Men of this craft,firſt-co demonſtrate how the Houles ought to be 
divided, before they undertake to give any judgement : buc here- 
in they are not agreed: thoſe Stars which after Pro/emy are in 


one Houſe, and fignifie thus ; after Regiomontanus are in ano- - 


ther Houſe for the ſame time and place, and fo fignifie othefwile. 
Of the four wayes above mentioned Chapter 48. I cannot fay 
Which is beft:bur that of Regiomontanus which is now molt fol- 
lowed, and called by ſome the Rational way, feemes to me the 
moſt Irrational of all, becauſe of the yery uncqual diviſion of the 
Houſes : for let a mah EreR a Figure for Wardhnys in Norway, 
after that way,and he ſhall find the 4 Houſes next the Meridian, 
viz* 3, 4,9, 11, hugely great, each of them containing above 
a ſeyenth part of che Sphear;and the 4 Houſes next the Horizon 
cach of them not to contain a twenty fourth part; he ſhall alſo ob» 
ſerve that all the Stars within 48 degrees of either Pole (Which 
take up a full third part of the Sphear) are perpetually confined 
to two Houſes? for that Parallel; though in warmer Climartes 
ſome of them haye a little more liberty; ,but Prolomie and eAl- 
R 


cabitius 
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cabitius gives every Star the Liberty of all the Houſes, and Cam- 
parus Impriſons but a few. 

I could never (ce any good reaſon why the influences of the 
S:ars ſhould make more impreſſion upon the Child in the mo- 
ment of his Nativity, then they did at any time before in' the 
Womb. If mines in the Earth axe nor hidden from the influ- 
enccs of the Sears, neirher is the Shi in the Mothers belly, If 
the Stars have ſuch operation on Men in their Nativity, it is ra- 
tionall to think they have more force in their firſt conception, 
when the matter is fluid and more apt to receive impreſſion, 
then when the Child is ſhaped,and the temper more confirmed- 
and this Johannes Angeli an old Aſtrologer conſidering, framed 
a Taole to diſcover to a minute the time of conception, by the 
time of the Birch given, where he extends the time of geltation 
to 40, Wecks,and (as I — dayes over; but he doth 
not tell us whether he made that Table by experience, or di- 
vination ; nor how many experiments he had uſed for the triall 
of it. 

F avorings once demanded of theſe Genethliacal men, who 
pretend to know mens Fortunes by the Poſitions of the Stars in 
their Nativity, How it comesto pals that thouſands of people, 
of both Sexes, of all Ages, bora in ſundry places, and under fun- 
dry configurations of the Stars, have hapned to periſh in the ſame 
hour and moment, and by the ſame misfortyne, as by Ship- 
wrack, Stormes of War, Earth-quakes, fall of Buildings, and 
ſuch like accidents? And whether this fate could haye been 
foreſeen in all the Figures Erected for their-ſFyeral Nativities ? 


Which demand I think never yet received any good anſwer. 


This alſo I have long obſerved that no Man (fo far as my 
knowledge and intclligence reacheth) are ſo Fortunate in ſetting 
Figures for diſcovering things loft, or Prognofticating of Life and 
Death, as ſome who icarce know ( harles Wain, nor any Pla- 
net in the Skie belide the Sun and Moon: and ſome of thele have 
given out that I allowed of their praGtiſes, before ever they con- 
ſulted me, and fo gave me occaſion to make this digrefſion, He 
that would fee mare of this argument may read what my Lord 
H oward,lometime Exrie of Northampton,and M* Perkzas have 
written thereupon, Pliry Book. 30, Chapter.2, bath recorded 
Nero's experiment and judgement of this Art, Species magie 
piares ſunt;ramg; & ex Agua, G ex Spherts, 7 ex Aere, 


' Sis, 
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Stellts, &+ Lucerns, ac Pelvibus, ſecuribuſq;, & mult alijs 
mods divina promittit : pretcrea umbrarum, inferorumq; col- 
loquia : que omnia tate noſtra princeps Nero wana falſ:9; 
comperit : quipp: von Cithare tragiciq; cantu libido ili n:4j or 
fuit, fortuna rerum humanarun ſumma geftiente in profundis ani- 
mi Uitits: Primumg; imperare Dijs concupivit, nec quicquans 
generofins voluit. Nemo unquam ulli artinm validins favit : 
' Ad hac.no:; opes ei defuere, non vires, non diſcendi 1mgenium ; a= 
| liaq, non patiente mundo, Immenſum & indubitatums exempluns 
eſt falſe artis, quam dereliquit, Nero, as if he had ſaid, What 
ſhall the Man do that comes after the King? Anda little after, 
Proinde ita perſueſum ſit, tnteſtabilem, irritam, imanem eſſe, ha- 
bentem tamen quaſdam weritatis umbras, ſed in his veneficas 


artes pollere, xon Magicas. The judgementalſo of Favorinus, 


a learned Philoſopher,is wotthy to be here rehearſed, as it is re- 
ported by A. Gellizs Noft. Attic. 14.1, Wuh whole words 
I will end this digreſſton, 

Cavendum ne qua nobt iſti Sycophante ad fidem faciendans 
Hreperent, quod viderentur interdum vera effutire aut ſpargere. 
Non enim comprenſa(inquit)neque definita, neq; percepta dicunt, 
ſed lubrica atq; ambagioſa conjettatione nitentes, inter falſa 
atq; vera pedetentins quaſi per tenebras ingredientes eunt :. & 
ant multa tentando incidunt repente imprudentes in veritatem 
aut ipſorum,qui eos conſulunt,multa credulitate ducente pervent- 
unt callide ad ea que vera ſunt: & iccircy videntar in preteritss 
rebus quam in futnris veritatem facilu imitari, Iſta tamen 
omnia que autfermgre aut eftute vera dicunt, pre caters qu 
mentiuntur, pars ea non eft milleſſima, And a little after, [d:ns 
Favorinus deterrere velens ac depellere adoleſcentes a Geneth- 
liacis iftis, & quibuſdam alijs id genus, qui prodigioſis artibus 
futura omnia — pollicentar, nullo patio adenndos eſſe 
conſulendoſq; bujuſmods argumentis concludebat, Aut adver- 
ſa (inquit) eventura dicunt, aut proſper : ſi dicunt profpera, & 
fallumt ; miſer fies fruftra expettando: ſv adverſa dicunt, & 
mentiuntur : wiſer fies fruſtra timendo ſin vera reſpondent, eaq; 
ſunt non proſpera ; jam inde ex animo miſer fies antequam e fato 
fras;fs felicia promuttunt, eaq; eventura ſunt, tum plane duo erunt 
mncommoda : & expettatio te [be ſuſpenſam fatigabit:& futurum 
 gaudij fruttum ſpes tibs jam defioraverit; nullo igrtur patio #- 
tendum eff iſt inſmodi hominibus _ futnras prſagienndus 
be 2 | K AP. 


# 


———— 
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Ca? SF; 


To find the Angles of the Aſcendent, or the Angle of the 
Ecliptique with the Horizon, and the Altitude of 
the Nonageſimus gradus, at any time. 


pi opoled, and get the Attitude of Cxl/ave» Celi, by Chapter 
46. Then, if che Eaſtern arch of the Ecliptique be ſhorcer 

. then the Weſtern, you ſhall count the _ between the 
Alcendent and Mid-heaven;otherwiſe count from the Defcen- 
dent to Mid-heaven. © Number theſe degrees on the Labe/ from 
the Center, and where they end make a prick ; which prick if 
you put upon the Parallel of the Alcitude of Culzzex Cali, you 
ſhall have in the Limb, berween the Finitoy and the Label, the 
meaſure of the lefſer avpte, which taken out of 180 degrees lea- 
verh the greater angle, This is done by Probleme 2, ReQang. 
And note that the leſſer angle,and the Altitude of the Nonageſ/i- 
mus gradns be alwayes equal. 

Example. March 29. 1652, ro, hours 32. minutes 4, ww, 
Fe 25 was in Culmine: the Meridian Altitude thereof is 36. 
Berween Cnlmen and the Deſcendent I find 6x 5 therefore I 
prick the degree 6x 5 from the Center in the Labeh; and when I 
have turned that prick to the 236. Almicantar, the Label (hewes 
in the Limb of the Reer 42 degrees for the leffer angle of be E- 
cliptique with the Horizon (exaftly-4r. 5$ minmes) which at- 
fo is the Altitude of the Nomgeſme pradys; the greatet angle is 
x 38 degrees 2 minutes, | 

Another way, Inthe Equino@tial ProjeRion: lay the Label 
on the Nonage/iuwwn gradus,and obſerve his Declination on the 
Label ard his Horary diftance'from the Meridian, Then in the 
Meridional ProjtRion and his firft mode, obſerve where thac 
Declination and Horary diftance meet on the Mater, and the 
Almic z#tar touching the fame point ſhewech che Altitude of No: 
nape im gradus,which is equal to the angle ſought. 

Ex:mple, In the former Cafe, where 4 25 | was in our Me- 
ridian, 1: 2g. was Nonageſimns grads , the Label laid ro it 
ſhewed me his Declination 9 1 almoſt, North : and his _ 

iſtance 


| N the EquinoCtial Projection ſer the Suns place to the time 
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diſtance from the Meridian in the Limb 26. 20 minutes, then the 
Fimtor being ſet to the Latitude, ] ſeek the InterſeQion of the 9 
Parallel of North Declination with the 26 7} Meridian from the 
Limb : and there toucheth the 42 Almicantar;lhewing the Al- 
titude of Nonage/irmus gradus, and the quantity of the lefler 
angle ſought, as before. And there cometh unasked alſo, the 
36 5 Azimuth being the Azrmnwth of the Nonageſimus grads, 
which is alwayes equal to the Amplitude of the Aſcendent, O- 
ther Wayes,Sce Chapter 56, and 57. 
} 


CERAT- LT 


The Aſcendent and h#5 Amplitude,and the Altitude of 
Culmen Czli grven; /o to repreſent the Ecliptique, 
that you may preſently find not enely the Altirude 
of the Nonagefimus gradus, 6ut the Altitude 
and Azimuth of every degree of the Eclip- 
tique at oe 71ew. 

Kr your Planiſphear in the third Mode of the Meridional 

0 ProjeRion : thar is, If the Aſcendent be a North Signe, 
move the Finitor from CMeridies toward the North 

Pole, till the North Pole be elevated above the Finitor 
according to the elevation of Culmen C eli; bur if the Aſcendent 
be a South Signe,moye the other end of the Finitor from Septen- 
trio toward the North Pole,till the Pole have the Elevation of 


Culmen Cali, Then number the Amplitude of the Aſcendent | 


upon the Finitor from the Center to your left hand, (toward 
Septentrio) and take the Meridian 'that crofſeth there: for the 
Eaſtern arch of the Ecliptique, and his match ſo much diſtanc 
from the Axtree towards /Meridies ſhall be the Wefiern arch;ſo 
do the Azimuths and Almicentars of the Reet ſhew at once 
the Altitude and Azimwth of every degree of the Eclip- 

tiques | 
, "MY March 29. 1652, 10. hours 32 min.s. »..I found 
X 25 4 Culminating, and his Meridian Altitude (by Chaprer 
46) 36 degrees,the Aſcendent 5 24- (by Chapter 47.) and his 
Amplitude 367 (by Chapter 15, and 16.) the Sun being then 
Eclipſed \n 4 19, 13 minutes. I would know his Altitude and 
R 3 A xt 


\ 


” — 


hy, 
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eAzimuth,and likewiſe the Altitude and Azimmth of the Nona- 

geſimus gradus. To this purpoſe, I take the North Pole for 

C «/men, and ſet the Frnztor 36, below him toward eridies; 

and from the Center toward my left hand, I number on the Fi- 

| nitor the Amplitude of the Aſcendent 36 7, there cuts the twenty 

third Meridian from the Axis:(Which here ſerveth for the Eaſtern 

atch of the Ecliprique -) the degree in this Ecliptique here cut 

by the Finitor is the Aſcendent 5 24. thence I aumber in this 

Ecliptique South-ward 90 degrees by help of the Parallels, and 

ſo I come to ' 24 degrees,being the Nonage/imus gradus Here 

the 42 Alniicantar toucheth the. Nonageſimus gradns, fhewing 

the Altitude thereof, and here alſo cuttech the Azimnrh of the 

Nonageſimus gradus 36 | equal to the Amplitude of the Aſcen- 

dent, as 1t i; alwayes and ought to be ; ſoas that you might have 

found the Nonageſimns gradus by this Azimuth with leſs num- 

bring. Now for the Sun, he isin yy 19, 1x minutes, that is, 

nearer the Meridian then the Nonageſimus gradus by almoſt F. 

degrees:I count therefore 4. 49 minutes (for ſo itis) paſt the N 0- 

nageſinmus gradus;chere is the Sun, and the Almicantar cutting 

there ſhewes his Altitude 41 },and his Azimmth is ſhewn by the 

29 Azimuth ſome what near. Or if yow would reckon after 

the order of the Signes, which is eaſier, begin at the Deſcendent, 

where is v# 24. thence 6r I makes X& 25 Z at the Pole, for Cul- 

wen Ch : thence in the Eaſtern arch to the Suns place I make 

85 degrees xx minutes;and 4. 49 minutes further is \ 24. the 
Nonageſimns gradus. 


Cnare, LVIIT. 


To do the ſame another way, by the Horizontal Pro- 
jection, very plainly. 


> — = 


Ake the Zenith for the Aſcendent, and ſet him in his 
| place in the Limb (which here is Horiz,on) ſo much 
from Oriens as his Amplitude comes to ; and that 
toward Septentrio, if it be a Northern Signe, or if it 

be a Southern Signe toward CMeridies, Then number upon + 
the Meridian line from the Limb inwards the Altitude of Culmer 
Celi, and the  Azimmth that cutteth there ſhall be your Eclip- 
trque 1 this Caſe ; If the Azimmurhs reach not the Meridian, 
> reurn 


p_ 
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eurn about the Reet, and fer Nadir for Afſcendent. Lay the 
Label to any degree of this Ecliptique, and the degrecs of the 
Label from that degree to the Limb ſhall be the Altitude thereof: 
and berween the Labe/and Meridies in the Limb the eAzi- 
muth thereof, oP 

Example. Becauſe in the Caſe of the former Chapter TI. 
foreſee that the Sun will be paſt the Nonage/immns gradas, and io 
in the Weſt Quadrant of the Ecliprique (though he be in the 
Eaſt Quadrant of the Horizon) therefore I ſet Nadrr art the 
Amplitude of the Aſcendent viz. 36 ! trom Oriens North-ward, 
then in the Meridian line I number trom the Zimb inwards 36. 
for the Altitude of Ca/men, where I make a prick,and ſay, Here 
is X 25 © Culminating,and through that prick paflech the 42. 
Azimuth from the Fimb, which is now my Ecliptique; and by 
that I ſee that the angle of the Ecliptique which the Horizon 
(calle&the angle of the Aſcendent, and alwayes equal to the 
Altitude of Nonage/imms gradus,as was laid) is 42 degrees: and 
if I follow this Azimmh to the Finitor, there is Nonageſimns 
gradus, and the Altitude thereof 42 degrees counted from the 
Limb (here Horizon) the Azimuth thereof lies in the Limb be- + 
tween the Finitor and the Meridian 36 7 as before, equal to the 
Amplicude of the Aſcendent, I number alſo from 4 25 * in the 
Meridian 23. 41x minutes to the left hand Qiill, and there I haye 
V x9. 1x minutes,the Suns place, which cuts on the Label 4x2. 
for the Altitude of the Sun there, and the Label at the ſame time 
cutteth in the Lim4b about 29, from South Eaſt-ward for the 
Azimuth of the Sun:and after the ſame manner you have before 
you the Altitude and Azimmwth of every other degree of the E- 
cliptique for the time propoſed, 


Cuare. EVIL 


To do the ſame by the Nonageſimal ProjeCtion, if the 
Altitude of Nonageſimus gradus be firſt groen in- 
ſiead of the Altitude of Culmen Czlt. 


Book 2. 3.) that is, make the Limb now to.repreſent the 
Circle of Longitude or [Azimuth (for itis boch) which 
*cuttethy 


S Er your Planiſpheat in the Nonagefimal Projettion (by 


earner I —_ —_ - —_ — 
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cutteth the Nonagefimms grads, and make the EquinoQial 
line here to be Horizon : and from the Equinc&tial line 
number in the Lb the Altitude of Nonageſimins grads, and 
thereto ſer the Finitor, fo ſhall the Finiror be Eclip:1que,. the 
Nyvageſimns gradus ar the Limb, the Aſccndent and Deſcendent 
at the Center:and becauſe the EquinoCial line is Horizon in this 
ProjeRion, therefore che Meridians became Azimmrhs, and the 
Parallels .4/micantars, ſhewing the Altitude and Azimuth of 
every degree of the Ecliprique, if you reckon as = ought in 
this manner. Reckon in the EquinoCtial line (here Horizon) 
from the Cencer the Amplitude of the Aſcendent, to the right 
Hand, if it be a North Signe, and contrarily if it be a South Signe. 
Where this Amplitude ends is the Eaſt point, from whence you 
ſhall reckon all your Azimmnths, Count thence to the Limb 
and back again be need be) in the ſaid EquinoRial line, gill you 
have made 90 — is your Meridian, as far diſtant from 
the Limb, as the Eaſt point was from the Aſcendent. Follow 
this Mzridian to the Finttor, and there he ſhewes you Culmee 
© (li, and the Parallel there cutting ſhewes the Alcitude thereof. 
Now may you find every degree of the Ecliprique above the Ho- 
rizon, if you know but what Aſcends, or Deſcends, or Culmi- 
nates ; and of eyery ſuch degree the Parallels ſhew you the. Al- 
tirude, and the Meridians ſhew his eAzimnth, if you begin.your 
numbring from che Eaſt or South Azimuth. 

Example. When & 24. degrees was Aſcending (as in the 
Example before uſed) as by conſequence 1 24. in -Nonagiſimo 
gradn, F was in > 4, 45 minutes,and had but 3. or 4 minutes 
South Latitude : I would know & his Alticude, and Azimuth, 
ſetting go the Finitor aboye the EquinoRial line 4.2 degrees 
(which is the Altitude of Nonage/tmus gradns) I ſay, becaufe 
the Nonageſimus gradns at the end of the Finitor in the Limb, is 
V 24- therefore I muſt count back 10. 45 minutes toward the 
Aſcendent for Xars,and there the Parallel 4x degrees with 10 
minutes cutteth the Finitor, for the Altitude of F, and the 14th. 
Meridian Eaſt-ward from the Limb gives me his Azimuth, 
Which if I begin to reckon from the Ealt point, falleth out to be 

- almoſt the goth, Azimuth from the Eaft, eAHars his Latitude 
S nee jo ar wees, OE I EEE. TT: . 
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Cua?e. LIX, 


The Nonageſimus gradus, and his Altitude and Azi- 
muth grven,as in the former Chapter. How in the ſame 
Pragettion 10 get the Altitude and Azimuth of any 
Planet or Star, by bus Longitude and Latitude, 


Y Our Palniſphear ſeras in the former -Chapter: you ſhall 
number the Longitude of the Star upon the Finitor, (here 
Ecliptique) beginning at the Defondane or Nonageſinus 
garduzand in the Azimuth ſerving his Longitude, count his Lati- 
eude by the Almicantars,at the end of which account is the Stars 
place Ge this time, The Parallel cutting there ſhewes his Al- 
titude, and the Meridian cutting there ſhewes his Azimmth, if 
you count from the Eaſt point as you were taught in- the former 
Chapter, | 

Example, Lucida Pleiadurm Was in Longitude 5 25. 10 
minutes, Latitude 4 degrees 00 minutes North. Therefore from 
the Nonage/imws grads "* 24. I number in the Finiror toward 
the Aſcendent 31. 10 minutes, and there is the Longitude of 
Lucida Pleiadum;inthe Azimuth that cuts here I go up North- 
. ward 4 degrees,and there 1 make a prick for Lucida Pleiadam. 
Now the Parallel 38 3 ſhewes me his Altirude, and the 48th :. 
Meridian from the Center,ſhewes me that Lycida Pleiadum is 


gone 48 7 in Azimmth from the Aſcendert, but from the Eaft *' 


point onely 12 degrees 10 minutes. 
CHae, LAX: 
The Altitude and Azimuth of any Star taken, and et. 


ther the Aſcendent, Nonagefimus gradus, er Culmen | 


Czli known : How by the ſame Nonageſimal Projection 
to find the Stars Longitude and Latitude. | 


F you know either the Aſcendent, Nonageſimus gradus, of 

| Culmen Cali, you have enough to put your Planiſphear in 
the Nonageſimal Projetion,by the former Chapters. And 

your Planiſphear ſo ſer, you ſhall ſeek out the Meridian, 

| S which 
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which ſtandeth for the eAzimmnth in which you obſerve the Starz 
and therein number from the EquinoCtial line the Altitude ob- 
ſcrved : the 2Azimth and Almicantar cutting there ſhew the 
Longitude and Latitude of the Star inquired. If the Azrmmuths 
—_ not the place of the Star, turn the Reet halt round,and let 
the Zenith and Nadir points change places; and your turn is 
ſerved. | | 
Example, Febr. 13. 165}, I obſeryed (ſomewhat near) that + 
Y. was gone ney wwe che Meridian in Azimuth 14, de- 
orees, and that his Altithde was 6 x degrees; Siriz4 was then in 
the Meridian, by which I have the Aſcendent, Culmen, and No- 
rageſimus gradus, any or all of them given, For when in the 
EquinoRial ProjeRtion I bring Sirizs to the Meridian line, it is all 
one as if I had ſer the Suns place to the hour of the Night (by 
Chapter 46.) and I ſee there Culminates with Sirius 5 7. 10 
minutes,whoſe Meridian Altitude (by the 46.) is 61, 5 minutes; 
and I ſee .. 5 ! aſcending in my Horizon, and 5 Z defcendine ; 
therefore 5 5 3 is Nonageſimns gradns, which is 90 degrees di- 
ſtant both from the Aſcendent and Deſcendent:his Altirude (by 
Chapter 55.) 61. x0 minutes almoſt, Therefore I ſet the Fini. 
tor 61, 10 minutes aboye Meridies,(as Chapter 58,) and in the 
Finitor at the Limb I count & 5 3 Nonageſimnus gradusthence 
I go inwards 1n the Finitor 1. 40 minutes where I come to 55 
7. 10. the degree of Culmination ; this egree is cur by the 4th. 
Meridian from the Limb, whereby I learn that this 4th Meridian 
will be the Meridian of my place, and that the Amplitude of the 
Nonageſimns gradus,and likewiſe of the Aſcendent, is 4 degrees. 
Now to place V. in the AZarer,I count his Azimmth firſt, begin- 
ning from the Meridian of my Place now found. Firlt I reckon 
up from the Clmen Celi to Nonageſimns:gradus in the Limb 4. 
degrees, (for ſo much the Nonageſimns gradus is Welt of the 
Meridian) and thence back again, I tel] ro the roth. Meridian 
from the Limb, which maketh the 14th, Azimuth from CMe- 
dium Cals, in which Azimnth I obſ&ryved Jupiter in that Meri- 
dian; uſed here for the 14th, Azimnth) 1 reckon the Altitude 
of 7zpiter from (he EquinoGtia] line, 6x degrees,and at that Alti- 
tude I make therein a prick for the place of Þ, : And imediate- 
ly I fee this prick fandeth a quarter of a degree above the Finitor, 
ſhewing the Latitude of x5 minutes North,and it is cut by al- 
molt the gth. Az1mmth from the Limb,which ſheweth me that 
the 


The fourth Book. of the Spherical Problemes.— 231 


the Longicude of YL is 4. 50 minutes leſs then the Longitude of 
Nonageſimns gridns; and therefore that is in 5 0, 49 mi- 
nutes, | 


CHaP, LXI. 


The Latitude and Azimuth of a Star,and either the Aſ- 
cendent, Nonagefinus gradus, or the Culmination 
groen, to find his Longitude. 


Y Our Planiſphear being ſet in the Nonageſimal Projettion, 
(as in the former Chapter) ſeck the Meridian that feryeth 

for the Azimuth of the Star, and mark where it cuttech 
the Al/micantar ſerving for the Parallel of the Stars Latitude. 
The Azemuth cutting there ſhewes the Longicude, which you . 
ſhall reckon from the Aſcendezr,or Deſcendent,or Nonageſimus 
gradus ; Whole Longitudes are known,as was ſhewed in the for- 
mer Chaprer, 

Example, Suppeſe Y, his Azimuth obſerved 14 degrees 
from South Weſtward (as Chapter 60.) and ſuppoſe his Latitude 
known 15 minutes North:(Though I know r 2 Tables make 
Japiters Latitude here divers minutes leſs, that matters not to. our 
purpoſe here) I ſay where the xo*> Meridian (which by the for- 
mer Chapter is the x4. Azimuth in this poſture of my Plani« 
ſphcar) cutteth the Al/micantar 0 | ſerving tor Jupiters Latitude, 
there cutterh an Azimmh which gives me Japiters Longitude, 
as inthe former Chapter, 


CHare, LXII. 


To find the ParallaCtical Angle ; that ts, what Angle 
the Azimuth maketh with any point of the Echiptique, 
by the Altitude of that pornt,and of the Nonage- 

| fimus gradus, #® 


Umber on the Label from the Center the. Complement 

N of the Altitude of the point propoſed, (which may be 
known by Chapter need at the end of it make a 

prick, and haying (99 Chapter 55, or otherwiſe) = 

2 - 


| . 54, 
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Altitude of Nonageſimnus gradws, turn the prick you made on the 
Label to touch the Al/micantar, which is Complement of that 
Alcitude:then in the Limb of the Reet between the Finitor and 
the Label is the quantity of the angle, 7 

Example. In Chapter 56. the Altitude of the Sun in the 
middle of the Eclipſe which hapned March 29. 1652.10, hours 
32 minutes 4. ”. Was 41. 47 minutes, and the Altitude of Nona- 
geſimns gradus 4.1, 58 minutes;wherefore I make #prick on the 
edge of the Label at 's 3 counted from the Lb, (or I count the 
Complenient hereof from the Center,and make the prick) and 
having turned that prick to the fourty ſecond Almicantar from 
the Zenith, I find the Labe! ſhewing 87 degrees in the Limb of 
the Reet, the quantity of the angle, 

Bur becauſe the Labeſhere cutteth the Almicantar fo ſlope 
that you can hardly obferye rhe juſt point of InterſeRion, I will 
ſhew you another way, 

The Complement of the Altitude of Cyulwer Ch, the diſtance 
of the point propoſed from Culmen, and the Complement of Al- 
titude of the faid point,make a Triangle; whoſe 3 fides are all 
known, or may be known by the Chapters foregoing: Therefore - 
by the firſt Probleme of Obliquangled Triangles - you may find 
the angle. | 

Example. I ſet the Complement of the Suns Altitude Z © 


Hortz. 


T\ 
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for A Bin the Limb, and markirg where the 54 Parallel, 
counted from the Pole meets with the Al/micantar 23, 41x mis 
nutes,(counted from the Zexith,) there I find the Azimuth 93, 
19 minutes,ſhewing the greater angle at the Sun, whoſe Supple- 
ment £6, 4 minutes is the lefſer angle ſought; and this leſſer 
angle below the Ecliptique 1s alwayes Weltward in the Weſt 


Quadrant,and contrary in the Eaſt, Inthe firſt way you re- 


ſolve the ReQangled Triangle Z. 90. ©, by the Probleme 2. - 


ReRang, and third Variety : in the ſecond Way you reſolve 
che Oblique Triangle Z © C by Probleme x, of Obliqueangled 
Triavgles, | 


CHar, LXIII. 


To find the Parallax of Altitude of the Sun,or Moon. 


ſerved in the Center of the Earth, whereto the Tables 

are conformed: but becauſe we dwell upon the Super- 

ficies of the Earth almoſt 4000 Engliſh miles from the 
Center, therefore the Planers ſeem lower to us then indeed the 
be. Suppoſea Man obſerved the apparent Altitude of the 
Moon at C on the Superffcies of the Earth to be E G 10 de- 
grees; he that could obſerve it in the Center at B might find the 


( 


T He true Altitude of the Sun,or Moon, ought to be ob. 


OS 
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- this fide by the Semidiameter of che Earth B C, ard on the fur- 


$her fide bythe arch of che difference of theſe Altitudes in the 
rimum mobile,) is called the angle of the Parallax of Altitude. 
T his Parallax is greateſt in the Horizon, and decreafeth as the 
Planer riſeth b;gher,till in the Zexzth ir vaniſh into nothing : be- 
cauſe there the Jine drawn from the Center falls into the line 
drawn from the Superficies of the Earth tothe Planet,ard makes 
therewidtmo angle atall, E 
To get the Parallax for any Altitude propoſed, you muſt firſt 

cet the Horizontall Parallax out of ſome Aſtronomical Tables : 
tor it varyes according ro the Planets diſtance from the Earth ; 
which is not alwayes the ſame ; yer the Suns Horizontal Parallax 
you may alwayes reckon to be about 3 minutes, and the Moons 
Horizontal Parallax to be atthe leaſt 5o minutes, and at the 
molt.68 minutes. This had, T number the Horizontal Parallax 
in the Limb from the Equinoctal line, and thereto lay the Label; 
and number the Altitude of thg-Planer on the- Label! from the 
Limb,and the Parallel that cuts chat Altitude ſhewes the Pa- 
rallax deſed, And note here, that for eyery minute of the 
Horizontal Parallax you may reckon 5, xo, or 20,times ſo many, 
ſo that your Label rife not beyond 10 degrees in the Limb ; 10 
ſhall you attain the minutes more exgAly, + 

Example. March 29. 1652. the Alcitude of the Sun in 
the middle of the- Eclipſe was 4.1. 47 minutes, and his Horizon- 
tal Parallax according to Lantsbergrus,2 minutes 18 ſeconds, for 
which 1 number 2 degrees 18 minutes from the EquinoRial 
line, and thereto ſer the Labelzand fo I find the 43 ? degrees of 
the Label to cut the Parallel x degree 30 minutes, which I am to 
accompt x minute 3o ſeconds,the Suns Parailax for this Alti- 
rude. Likewiſe the Moons Horizontal Parallax according to 
Lantsbergius;,was then 62 minutes, her Altitude , the fame .with | 
the Suns, or very near; I ſet the Labe/ therefore to make an an- 
ole of 6 degrees x2 minutes with the EquinoQtial, and fo I find 
the Parallel 4} cutting the 4x3 degree of the Lxbe/; which 
ſhewes the Parallax of the » in that Altitude 46 5, accounting e- 
yery degree 10 minutes,as here I had appointed them to ſignifte, 


+ ES. 
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Cra?e, LXIV. 


The ParallaQtique Angle, andthe Parallax of Altitude 
given, to find the Parallax of Longitude and Latitude. ; 


the Ecliptique,bur be co-incident wich it (as Where the E= - 
cliptique cuts the Zenith) then doth the Parallax of Alti- 

. tude vary the Longitude only;and fo much as the Parallax 
of Altitude is, 1o much is the apparent Longitude of the Planer 
oreater then the true Longitude in the Eaſtern Quadrant of the 
Ecliptique, and ſo much lefler in the Weſtern, 

If the Azimuth make a Right angle with the Ecliprique 
(which it may do only in Nonage/imo gradu) then doth the 
Parallax of Altitude yary the Latitude onely; and ſo much as the. 
Parallax of Altitude is, fo much muſt be added to the apparent 
North Latitude, or ſubdued from the apparent Souch Lacitude, 
to make the true Latitude of the Planet North or South, If 
the Azimnth cut the Ecliptique with Oblique angles. (as moſt 
commonly it hapneth to do) rhen doth the Parallax of Altitude 
vary both the Longitude and Latitude. And the nearec the Pla- 
net is to the Nonageſimns gradus,the greater is the Parallax of 
Latitude, and the Parallax of Longitude leſs : and contrarily the 
further the Planer is from Nynage/imus gradns,the greater is the 
Parallax of Longitude,and the Parallax of Latitude the leſs. 

The Parallax of Altitude is alwayes the Hypotenuſa, and the 
Parallax of Longitude and Lantude are che legs of a ſmal ReA- x1,, pyratte 
angled Spherical Triangle, which may be called che ParallaCtical #jcat Triangle, 
Triangle, and the leg which hath the Parallax of Longitude is a 
ſegment of the Ecliptique,or of a Parallel near ir, and the leg 
which hath the Parallax of Latitude,is a ſegment of a Circle of 
Longicude paſſing through the apparent place of the Planer, and 
through the Noles of the Ecliptique, and cutting the Ecliptique, 
or his ſaid Parallel at Right angles,as in che Figure. 

C is the apparent place of the Planer. 

B is his true place,in which he muſt be ſeen from the Center, 

ABC is the ParallaRique angle, 

B Cis the Parallax of Altitude, 

B A the Parallax of Longitude. 

C A the Parallax of Latitude, Where« 


] F the eAzimmuth or Circle of Altitude make no angle with 
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Wherefore by the third Probleme of ReQangled Triangles, 
Book 3. 5. you may preſently get both the legs. 

Example, The ParallaRiical angle B, was foutd Chapter 
62, to be 86, 41 minutes,and the Parallax of the Moons Alti- 
rude, (Chapter 63.) to be 46 ] minutes for the ſame time. Here 
therefore having laid the Label to 86, 4.x minutes from the E- 
quinoQial, I number in the Labe/from the Center 46 degrees 
and an half(in ſtead of 46 minutes and an half the Parallax of 
Altitude) and I find that the 46 7 Parallel curteth the faid 46}, 
depree of the Labe/;by which I know that the Leg C A for the 
Parallax of Latitude is 46 7 very near, (for the » here being near 
the Nonageſimas gradys all her Parallax almoſt goes into Lon- | 
gitude,)but B A of my Triangle is covered by the head of my 
Label, Nevertheleſs I may fee his meaſure in any' of the Pa- 
rallels to be z 7 minutes for the Parallax of Longitude, for it is 
the 3 3 Meridian from the Axis, which cutteth 46} of the 
Label: and if IT had not this ſhift, I might have my choice of o- 
ther ſhifts, ſhewed Book 3. the 8, 9, 10, 11, 12, and 13%, 
Chapters, 

The Suns Parallax of Altitude Chapter 63 for the ſame time 
was found x minute Z. therefore laying the Labe! to the Paral- 
laRique angle (as before) I number on the Labeb for the (ide 
B C (the Suus Parallax of Altude, being x minute 7 ) 9 degrees, 
lo every degree here fignifieth 10 ſecends 3 and I find there 

_ Cutting almoſt the gh Paralle],ſhewing me that C A the Paral)2x 
of the Suns Latitude is r ] minute almoſt (that is almoſt as much 
as his Parallax of Alticude) and there cutteth alſo the Meridian 


© 3,ſhewing me that the ſide B A,Parallax of Longitude,is almoſt 
7 ſeconds. a The 


& © 
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Sun'and Moon, But by Obſervation, I found them diſtant x 
minute 48 ſeconds : for the digits Eclipled at Efor, were 11, 227 
minutes; and ſo perhaps fhight I have found by my Planiſphear, 
or ſome what near, had it been large enough, and had'I regarded 
every migute and ſecond preciſely in ſetting down this Example, 
which were more then needeg for my purpoſe in this place, 


; Cuae. LXV. 


To find the Moons Latitude,by her diſtance from either 
of the Nodi, called Caput, and Caudi Draconis. 


\ 'S the Ecliptique crofſeth the Equator with an angle 


of 23. 30 minutes for our Age, ſo the:Orbite or Circle 
in Which the Moon moyeth croſfeth the Eclrptique: bue 
the angle of Inclination is not alwaies nor long the ſame: 
for in the ( 0xjurttions of the Sun and Moon the angle is ever 
00 minutes,and 1ncreaſeth to the time of the Quadrature, when it 
is found 5 degrees 16 minutes;thence it decreaſeth to the Oppoſi- 
tion, Where it is again but 5 degrees, as in the Conjurttion;rthence 
it increaſeth again w 5 degrees 16 minutes in the latter [,and a- 
g2in theace decreaſeth to 5 degrees in the 4, 
Get by the Aſtronomical Tables the quantity of the angle made 
between the Ecliptique and the Orbite of the Moor, ( which in 
all Conjunftions and Oppoſitions, and therefore in all Eclipſes is 
5 degrees,as was now (aid) and get alſo by the like Tables the 
Moons diſtance from the neareſt of the Nodes: then may you find 
the Moors Latitude, by the Probleme 3, ReQangled Triangles, 
Book 3. 5. juſt as you uſe to find the Suns Declination, by his 
Longitude and greateſt Declination. | 
Example. - The » in the former Caſe was diſtant from ( ape 


Draconis by Lantsbergins Tables $ degrees 4.3 minutes. ] = 
T the 
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the Label from the Equinoial line to 5 degrees in the Limb, 
and counting in the Label from the Center 8, 43, I ſee there the 
Parallel of o 3 (thar is, 45 minutes, or 46 migutes) croſling for 


the Moons Laticude, 


Crnuare. LXVLI. 


To find the Dominical Letter, the Prime,Bpact,Eaſter 
day,and the reſt of the moveable Fealts for ever,by the 
Calender ,d1ſcribed Bgok 1. 11. 


N Example, ſhall ſerve here inflead ofa Rule. For the 
A Year 1657, 1 would know all theſe: wherefore I ſeek the 
Year x65 7,'in the Table of the Suns Cyc/e, and over a- 
oainſt it, I find 14. for the Year of the Cycle of the Sun, and D 
for the Dominical Letter, And note here,chat every Leap-year 
hath 2 Dominical Lerters(as 1660, hath A G) and the fir Vit, 
A) ſerveth that Year till February 25,amd the ſecond (G) for the 
reſt of the Year. And note that theſe letters go alwayes back- 
wards when you count forwards (as B A,then G F, &c. not F 
G,and then A B) as you may ſee by the Table, 

Thea in the Table of the Cycle of the Moon, IT have for the 
Year 1657. the Prime 5. the Epatt 25. Thoſe had, I go to the 
Table for Eaſter,and ſeek there in the firſt rank the Prime 5.and 
under it in the middle rank ſtands E, that is not my Dominical 
Letter;therefore I ſeek not backward, but alwayes forward in the 
middle rank.till I come to my Dominical Letter D. and nnder it 
I find in the chird ravk 3farch 29, upon which Eafter day falls 
this Year 1657, The reſt of the moveable Feaſts may be had 
by their diſtances from Eaſter,which are alwayes the ſame. One- 
ly for Advent Sunday, remember that the next Sunday after 
November 26 is Advent Sunday. Read Book 1. 11,and that will 
ſuſhiciencly inſtru you with this Example, | 


Cruae, LXVILI, 
To find the age of the Moon, by the Epact, 


oo R_—_ firſt that the Epatt begins with Jorch, which 
mult be here accounted the fit Moneth ; Then if you 


add 


_ 


# 
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add to the Epatt che number of the Moneth current, and the 
number of the day of the Moneth curreac, the ſum or tha excels 
above 39, is the Moons age. ; | 

Example. January 20. 1656. According to the accompt of 
the Church of England, (who begin the Year with March 25. 
which was the EquinoRtal day about Chriſt time) the Epaft is 
14. Janvary is the 11% Moneth, and the 20" day is propoſed ; 
. now add 14, 11,and 20. together, they make $5, out of which 
I take 30, and there remains x5, the Moons age, 

This Rule is of good ule. not onely to find the age of the 
Moon, and ſo her chahges to a day, bur alfo. for examining of 
Chronologie, where the time is moſt certainly reckoned by Es» 
cliples. But you muſt note, that if you apply this Rule to the 
. Years paſt betore Anno Dom, 1600, then'for every 312, Years. 
that the Year propoſed precedes Ano Dom. 1600.. you mult 
lubtraG one day our of the age of the Moon, tound by this Rule. 

Example. Wecims /ib, x, Reports, That in the beginning of 
Tiherins (4ſar's reigne there was an Eclipſe, of the Moon, and 
Temporarius ſaith,that whereas Anguſtus died Aﬀg. 29,(I think 
he ſhould fay 19,) this Eclipſe hapned Sep, 27, I would know 
whether it were poſhble for an Eclipſe to happen that day, lup- 
poling the beginning of Tiberins to be in Auguft, Anno Dom. 
I4. and Anno Periodi Juliane 4727. The Prime for that Year 
| 15 15,amd the Epatt 15. by Book x, xx. add now to the Epatt, 
for September 7. and for the day of the Moneth 27, and the ſum 
is 49. out of which ſubduQing 30M leave the Moons age 19+ 
bur becauſe Anno Dom. 14 precedes Ammo Dom. 1600. 5-« 
times 312, Years, therefore out of x9 I ſubdudt 5. and therere- 
maines 14.'the age of the Moon, corrected for Seprember 27- 
Anno Dom. 14. Therefore it was about the full Moon : and it is 
poſſible the Moon might be Eclipſed rhen,as T amporarins faich. 
But it could not be Eclipſed Seprember 27, Anno Dom. 13, for 
then the Epatt being 4. the ageofthe Moon by the fame Rule 
was 3. neither could it happen Sep. 27. Anne Dom. 15, for then 
by the ſame Rule the age of che Moon, was 25. at what age 
the Moon was far from her oppoſition to the Sun : and therefore 
could not be Eclipſed. 


& 7: Cup, 
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Cnare, LXVIIL 


To find in what Parallel and Climate a Place ts,by the 
Latitude gwen. 


quator,and paſſing through the Zenith of a Place,and ſuc- 

ceeding one another at ſuch diſtance that at every Pa- 

: rallel che length of the day is varyed a quarter of an 
IOUT, 

A Climate is ſuch a Parallel as altereth the length of* the day 

half an hour. The Parallels and Climates begin from the E- 


P Arallels in Geography are lefler Circles Parallel to the E- 


quator, under which the day is alwayes equal te the Night,and 


each 22 hours long : kence they count the Parallels and. Cli- 
mates Northward,and Southward: but becauſs the Earch was 
not ſo far known to Prolomy and the Ancient Geographers as it 
hath been to tþole of laterTimes, therefore there is great difference 
between the Ancient and: laterGeographers about the number 
and quantity of the ſpaces contained by them': as among others 
Kerkerman Syft. Geography, ti6. x. hath ſhewed, © 

Yet may they eaſily be found to every Mans mind, by the 
Planiſphear in the Meridional Proje&ion,thus. Find by 4. 17. 
Whac is the Semi-djzarnal arch of the Sun in 5,0ut of wikh,cake 
6 hours, and look how mapy. quarters of an hour the double of 
the reſidue containeth, ſo many Geographical Parallels is the 
place removed from the Equator, and balf ſo many Climates. 

Example. I find the Sewri-dinrnal arch in our Latitude to be 

hours x6 minutes,in the Tropique of Cancer;out of Which ta- 
king 6. and doubling the refidue, Ihave 4. 33. which is more 
then 9 half hours, or more then 18. quarters: ſo much our lon-, 
oelt day exceeds 12 hours; therefore we ſhould be paſt the 18 
Paral'el,and 9h Climate, viz. in the beginning of che x0 Cli- 


mate,and 19 Parallel, | | | 
CHAP. 


. 
(L 
q 
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Crua?. LXIX. 


The Longitude and Latitude of two Places given, 
to find their Dittance, 


Hat Longitude and Latitude in Geography are, and * 
how they differ from Longitude and Latitude in A 


ftronemy, hath been ſhewed, Book 4,5, 11. 

* - Itthe paces differ only in Latitude,and haye one 
Longitude,bearing full North or South one from another ; then 
take their difference of Latitude,by ſubdufting the leſs out of the 
oreater,if che places have both North Latitude, or both South. 

atitude : or take the ſum of their Latitude, if one be North,and 
the other South, Then for every degree of this difterence or 
agoregate number, you may reckon 69 3 Engliſh, miles of the 
Statute, Which ordaineth 1760, Yards to be a Mile : bur of Eng- 
liſh Miles meaſured by common eſtimation, there go not above 
60. toa degree ; ſo that every ſuch Mile that you Travel North 
or South ſhall alter your Latitude about one minute, If the 
differ in Longitude onely,and have no Latitude,but be both un» 
der the Equator, you ſhall reckon in like manner for every de- 
oree they differ in Longitude 69 7 Miles of diſtance. 
In all other Caſes you have a Triangle ſoluble by the ſecond 


Problem& of Obliquangled Triangles : of which Triangle the 
Complements of Latitude make the two comprehending fides, 


and rhe difference of the Lopgitudes of the places is the angle 
comprehended between them, and the third (ide is the arch of the 
diſtance of the places;which when you haye found in degrees and 
mines of a great Circle, you may turn into Miles as before: 
mark how the diſtance of two Stars is found by their Longitude 
and Latitude given, Chapter'3 7. in the ſame manner may you 
find thegdiftance of ewo Cities or Towns. ; . 

Example, I would know the diftance of London from Jern- 


ſalem, The Complement ot the Latitude of Lomdon is 38. 28 
minutes: the Complement of the Latitude of Jersſalem is 58. 05 


migutes: the difference of their Longitudes 46. © minutes. 1 fer 
the Zerith to the Latitude of London in the Lizh,that is 35, 26 
minutes from the Pole, ſo the Limb is the Circle of Longitude 
in which Zondon ſtandeth, then I ſeek che 46 Meridian from 

| T 3 that 


- 


f 
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that fide of the Limb where Zenith is ſet for London, for that 46 
Meridian is the Circle of Feruſalems Longitude : (becaule the 
difference of Longirude is, 46.) Now becauſe Feruſa/cms Latt- 
tude is 31, 55. and the Complement thereof, or diliance from 
the Pole 5$. 5 minutes, I walk on in the 46 Meridian till I come 
where the 5 8th Parallel from the Pole ggofſeth him, and there 
15 the place of Jeruſalem : the eAzimuth thar goes hence to the 
Zenith is the rearelt way from Jeruſalem to London: What eAzt- 
murh this is I regard not, for-I enquire not the angle at London, 
bur I obſerve by the Parallels how many degrees thefe be in him 
berween the places of Feruſalem and the Zenith, and I find 38 
degrees 20minutes : which being reſolved into Miles 1s 2300. 
Miles of common eſtimation, but Miles of the Statute 2664- tne 
diſtance of London from Fernſalem, | 


: Cnae, LXYX. 


The Latitude and diſtance of two Places given;to find 
the difference of Longitude. 


He Triangle will and as io the former Chapter : there 
; by rwo fides and the angle comprehended you ſought 
the third fide,by Probleme 2, Obliquangled Triangles : 
here by three fides given, you , ſeek an angle by Pro- 
bleme x Obliquangled T riangles. 

Make the Pole, Pole : and ſet the Zexith tothe Latitude of 
one of the places, as you did London, (Chapter 69.) 38- 28 mi- 
nures from the Pole, then number the Complement of - the Lau- 
tude of the other place from the Pole, by the Parallels, and the 
diſtance of the two places from the Zenith by the eA lmicantars; 
and where the laſt Parallel and laſt eAlmftrantar meet is .C of 
your T riangle:(fee* Book 3» 14.) Now count how many Meridi- 
ans there be between E and the Limb, ſo many degrees 1s the 
angle at the Pole fought, for the difference of Longitude, | 

Example. Having the diſtance of London from the Pole 39. 
28 minures,and of Jeruſalem from the Pole 58. 5 minures,and 
the diſtance of Loydon from Jeruſalem 2300. common Englith 
Miles,(of which 60. make a degree) 1 ſet thei Zenith for London 
38. 28 minutes from the Pole in the Limb, then becauſe Jeru- 


ſalem is diſtanc from the Pole 58. 5 winures, I G0 £0 the 58th 
Parallel 
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Parallel from the Pole,and lay one finger or the point of a bod. . 
kin ob him ; and becauſe London is diftant from Jeruſalem 38 
degrees 20 minutes, I count from the Zenith to the Almicantar 4 
38, 20 minutes; now Where this eAlmicantar croſieth the Pa- 
. rallel laſt found, there is C of the Triangle,and the place of Jeru- 
ſalem:and you may ſee that you muſt croſs 46. Meridians before + 
you can go thence to the Zenith in the Limb; which ſheweth * 
that the angle ar the Pole for che difference of Longitude is 46. 


Cruare. LXXI. 


To find what degree of the Ecliptique Culminates in an- 
other Country, at any time propoſed,if the difference 
of Longitude be known. 


hour propoſed,by help of the. Label : and in the Noor-line 

you ſee preſently what degree Culminates in your Coun- 
try.(as Chapter 46, is ſhewed.) Now to know this for another 
Town,ſet the Labe! ſo many degrees from the Noon-line as the 
difference of Longitude requires, and that Eaſtward, if the place 
propoſed be Eaſt, or Weſtward if it bear Welt ; and fo the La- 
bel ſhall cut the degree of Culmination, for the place propoſed. 

Example, If it be demanded what degree is Culminating at 

Jeruſalem March 10. at 10. a clock before noon, I will ſet the 
Suns place  0.ro the hour; and I ſee upon the Noon line, which 
is our Meridian,there Culminates x» 28 almoſt, Now for the 
Meridian of Feryſalem T mutt lay the Label 46 degrees Eaſt- 
ward, that is from Meridies towards Oriens, and look what Star 
or degree of the Ecliptique is then cut by the Label, thar is then 
Cutminating in the Meridian at Feruſalems ; (as here «I fhnd 
17 3) for in this ProjeQiion the Label (lay him where you will) 
1s a Meridian, ; 


I N the EquinoQtial Proje&tion, Bring the Suns place to the 


Cnax, 
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Ci6aF. LILIEEL: 1 


To find what a Clock it is in another Country, by know- 
ng the hour at Home, and the difference of Longitude, 


His is done eafily enough. without an. Tnſtrument: for if 

| you turn the difterence of Longitude into* hours and 

minutes, and add the ſame to your hours for any place 

, which lies Eaſtward, or ſubtra& the ſame for any place 
Which lies Weltward, you ſhall make the hour of the place, 

Example. The difterence of Longitude between London and 

Jeruſalem is 46. or being converted into time 3 hours 4 minutes: 

therefore adding this to the time at. London, I fay, when it is 

noon at Loxdon, it is 4 minutes paſt 3 a clock after noon at Je- 


 r#ſalem: and when it is 2 a clock at London, itis 5. and 4 mi- 


utes at Jeruſalem. < | 

If you will do it by the Planiſphear, you ſha!l do it in the E- 
quinoRial Projedtion,thus. Whereas the Limb of your R ect 
is graduated into 360 degrees, if you diftinguiſh the hours allo ar 


* every 15th degree, beginning at the Zenith (which ſhall be x2) 


and numÞring thence in the Lemb of your Keer to. your Tight . 
hand or Weltward, x, 2, 3, &Cc. then ſhall you need to 'do no 
more bur ſer the Zenith to the diftzrence of Longitude, Eaft or 
Weſt from your Meridian, as the firange place happeneth ta be 
fituate : for then the Label laid to the hour of your Country in 
the Limb of the Mater ſhall ſhew the hour of the other Coun- 
try in the-Limb of the Reer. And fo the Zexith being laid to 60 
degrees Weliward, which is the Meridian of the Iffe of Barba. 
dos. the Label laid to MMeridtes ſhall cut ia the Limb of the Reer 
8 of the clock before noon: which ſheweth me that when it is 
noon With us, it is at Barbados but eight in the morning, 


The end of the Fourth Book. 
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Canis. LEXII. 


LEN 


The Longitude and Latitude of one Place known, and 
the Rurab and di{/ance of a ſecond Place, to ſind both 
the Longitude and Latitude of the ſecond 7 ace. 


the Azimuth which terveth for the Rumb ot . he ſecond 

Place, and in that Azin*th count his dittance from 

the Zemith : Where this diltance ends there is the ſecond 
Place, whole Latitude is ſhewn you By the Parallel which cut- 
teeth him, and the Meridian cutting there allo, ſhews his Lon- 

itude, 
Example.Let 

Z be Londen, 
and becauſe Je-" 
rufalem beareth 
from London al- 
molt $45 E or 
77 i from South 
Ea(tward.there- ( 
fore I chooſe 
the Azimmbhb 
77 : ZK.there- 
in I number Fe- 
ruſalems dQi- 
tance from 
London T 1 
2300, miles or | 
minutes, that is | | 
38, 20, minutes. New in the Triargle Z P 1, 1 may fndP] che 
complement of Jeruſalems Latitude 5 8. 05. minutes, ard ZP I 
the difference of Longitude 46,which muſt be added to the Lon- 
gitude of London to make the Longitude of Jeruſalew. 


0 Et the Zenith to the Laticude of the firſt Place,then ſeek 


CanP. 
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Cuan L EELYT. 


The Latitudes and Diſtance of two Places gtven, to find 
the Rumb, and the difference of Longitude. 


mert of the Latitude of che fult place, and cherero ſec Z 

the Zenith, Count alſo from P the complement of the 

Latizude of the ſecond place, and lay your finger on the 
Parallcl at which your number ends, Countalſo from Z the di- 
Rance of the places in Degrees and Minutes, and uote the Almi- 
cautar at Which this nurflber ends : where this Almicantar 
crofſeth che atorclaid Parallel there is.C of your Triangle; (but 
here marked I,) Look what Azimuth cutteth here, it ſheweth 
the Rumb - and the Meridian that cutteth here, (if you count his 
diſtance from the Limb) ſhews the difference of the Longitude of 
the places. This is ſoplain from Chapter 69, 70, and 73. thac it 


$ Ount in the Meridjan from Þ (the Pole) the eomple- 


acedeth no example, The ſame Scheam ſerveth theſe 4,Chaptcry 


The end of the Fon th Book., 


The F ifth Book. 


Shewing the way to reſolve all 
GNOMONICAL PROBLEMES, 
And to make all fortsxof SYN DYALS, 

very ealily by the 


PLANISPHEAR 
® fm: CHar, L at Preface, 
Of the kinds of Dyals. 


Lthough Gromoniques pertain to Affrovomy, yer 1 
A _— amiſs, for Fs eaſe of the Dy Gain | 
them, to place the Gromonical Problemesr in a diftin 
Book by themſelves. 
Suns Dyals may be reduced to two ſorts. q 
Some ſhew the hourby the ' Alcitude” of the Sun, as Qua- 
drants, Rings, Cylinders, &c. for the making whereof you nutt 
know the Suns Alcitudes for eyery day,or at feat every xoth day 
of the year, and for every hour of thoſe dayes : which Altirudes 
you may find immediately upon this Planiſphear, as in a Table 
made to your hand, for any Latitude, by Book 3. 25, and fo 
make them of any ſhape according to your mind, - 
The other ſort ſhew the hour by the ſhadow of a Gnomor;or 
Style,Parallel to the Axis of the World :and of thoſe I creat 
cheifly in this Book, Thoſe be'all ProjeRions of che Sphear upon 


a plain which lies Parallel ro ſome Horizon or other in the 


World, Andif ſuch a plain the Meridians onely be 
projected,they ſhall tuffice co ſhew the hour, without projeRtng 
the other Circles, as the Ecliprique, the Equator with his = 
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rallels of Declioation, the Horizon with his Almicantars and 
Azimmbhs, Which are ſometimes drawn upon Dyals,more for or- 
ramenc,then for-neceſſity. 


CHap. II. 
' Theorems premiſed. 


Theorems would be known. | 
I. That every plain whereupon any Dyal is drawn, is 


F- Or the better underſtanding of the reaſon of Dyals, theſe 
part of the plain of a greatCircle of the yen : Which 


Circle is an Horizon to ſome Country or other: that the Center 


of the Dyal repreſents the Center of the Earth and World, and 
the Gzomon Which cafteth the ſhade repreſenteth the Axis, and 
ought to ou direftly to the two Poles, And if. upon the 
Center of tlie Dyal you faften a Label with Sights of equal Al- 
ticude,and keeping your eye in the line of the Sights turn this L2- 
bel round, you ſhall thereby deſcribe in the Heavens that great 
Cirgle wherein your Dyal-plain lies,and ſee where it cuts our Hoe 
rizon, and how much it is Eleyated above it on one fide, and de- 
preſſed on the other, : 7 ht oO Urs 

2, That thoſe Dyal-plains Geomerrically ate not in the very 


Plains of great Circles; for then they ſhould have their Centers 


in the Center of the Earth, from which they ate xemoved almoſt 
4000, Miles:and in cruth'chey lie in the plains'of Circles Parallel 
to the ſaid Horizons, but-ſo near them; that Oprically they ſecm 
to be the plains of thoſe Horizons: becauſe / the \Semidiaimcter of 
the Earth bearcth ſo {mal proportion to the Furs” diſtance, that 
the whole Earth may be taken for one point: or Center, wichour 
apy perceivable error, ! | | Lbnith yer? 2577 

3, Thar (asall great Circles of the Sphear; ſo) every Dyal- 
plain hath his Axis, which is a raighrline paſting _—_— the 
Center of che plain,and making right angles with it :. and at the 
ends of the Ax's be the two Polgg of the plain,” whezeot: 'that a- 
bove our Horizon is called the Pole Zenith, and. the other the 
Pole Nadir of the Dyal. | 

4. That every Dyal-plain hath rwo faces or fides - and look 
what reſpect or {iruation the North Pole of the World hath to 


the one fide, the ſame hath the South Pole to: rhe- other, - 
thelc 
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Chele rwo ſides will alwayes receive 24 hours ; ſo that what one 
fide wanteth, the other fide ſhall haye; and the one is deſcribed in 
all things as che other. ITT 

5. That (as Horizons, ſo) Dyal-plains are with refed tothe 
Equator divided into. x. Parallel or EquinoQtial, 2, Right, 
3. Oblique. 

6. A Parallel or Polar Dyal-plain maketh no angles with 
the Equator : but lies in che plain of it, or Parallel to it. Such 
Dials are Scioterica Orthognomonica, that is, have the Gnomun 
erected on the plain at Right angles, as the Axis of the World is 
upon the plain of the Equator: becauſe the Axis and Poles of the 
Dyal de here all one with the Axis and Poles of the World : and 
the hour lines here meet all at the Center, making cqual angles, 
and dividing the Dyal Circle inco 24. equal parts as the Meridi- 
ans do the Equator,ia whoſe plain the Dyal lies. F 

7. A right Horizon or Dyal-plain cuttech the Equator at 
right angles,and ſo cutterh through both the Poles of the World. 
Therefore ſuch Dyals are Paralielognomonical: that is have the 
Gnomon Parallel to the plain, and to the hour lines and the hour 
lines all Parallel one co another: becauſe their plains thaugh in- 
finitely excended will never cut the Axis of the World, - Yet 
have thoſe Dyals a Center,(though not for the meeting of the 
hour lines) viz. chrough which the Axis of the Dyal Circle 
paſlerh,cutring the plain at right angles, and cutting alſo (near c- 
nough for the projeRing of 2 gelohe Center of che World, 

$. An Oblique Horizon or Dyal-plain cuttech the Equator at 


Oblique angles : ſuch Dyals are Scalenognomonical:thar is, have 
for their Gnomon the (ide of a Triangle whoſe angles yary accord | 


ing to the more or leſs Obliquity of the ſaid Horizon: and the 
Gnomoz ſhall alwayes make an angle with the plain of ſo many 
degrees as the Axis of the World maketh wich the plainz or as 
einer of the Poles of the Wgrld is Elevated above the plain. 

9. Every Oblique Hor#$1 is divided by the Meridians or 
Hour Circles of the Sphear into 24. unequal parts: which par:s, 
are alwayes leſſer as hey are carer to the Meridian of chat Ho- 


rizon or plain, and greater as they are further off : and on both 
ſides the Meridian of the plain the hour Circles which are equal- 
ly diſtant in-Time,are alſo equally diftant in SPace : whence it is 
that the diviGions of one Quadrant of your Dyal plain being 
known, the divifiog of the whole Circle is likewite knowp, 
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10, The Hour-lines in an Oblique Dyal are the Se&ions of 
the plains of the Hour-citcles of the Sphear with the Dial plain, 
. And becauſe the plains of great Circles do alwayes cut one ano» 


31 NWN TI 
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ther in halſs by Diameters, which are ſtraight lines paſſing 
through che common Center, therefore lines | ane from the 
Center of the Dyal to the Interſeions of the Hour-circles with 
the great Circle of the plain, ſhall be thoſe very SeRions,and the 
very Hour-lines of the Dyal. 

1x. Every Dyal-plain{being an Horizon to 
Earth,as was ſaid Theorem 1.) hath his proper Meridian ; which 
is the Mcridian cutting through the ples of the plain, and ma- 
king Right angles with theplain, Tf the Poles of the Dyal-plain 
liein the Meridian of our place; then is the Meridian of the 
plain all 'one with the Meridian of the place; and the Gzomoy or 
Style ſhall ſtand ereed upon the Noor-line, or line of 12 a clock, 
as in all dire& Dyals:bur.it che plain decline, then ſhall the fub- 
fiylar or line wherein the G»owon Aandeth, which is the Meridi- 
an of the plain; vary from the Noon-line, which' is the Meridian 
of the place': and this variation ſhall be Eaſt if the Declination 


O 


: 
ſome place in the <| 


_— 


—_ —— 


The fifth Book, Of the Art of Dyaling, 


of rhe plain be Weſt,'and contratily : becauſe the yiſual lines by 
which the Sphear is projeted on __—_ do all like the 
beams of a Burning-glaſs interſe& or croſs one another in a cer- 
tain point of the Grower (to be aſſigned at pleaſure, and called 
Nodss) and ſo do all y”U and depaintthemſelyes on the. Dyal- 
plain beyond the Noaws the contrary way. 

12, Dyals are moſt aptly denominated from that part of the 


Sphear where their Poles lie: though ſome Authors have choſen 


to denominate them from the Circles in which their plains lie: 
as the Dyal-plain which lieth in the EquinoGtial or Parallel to ir, 
is called pony an EquinoRtial plain: but I concur with thoſe 
who would rather call it.a Polar-plain; becauſe the Poles thereof 
are in the Poles of the World, | 


CHaPp. I IT. 


How to draw an Horizontal 0 Vertical /ne, uton 
any plain, 


Ecauſe in the Deligeation of moſt Dyals the Horizontal or 
B the Vertical line of the plain muſt firſt be drawn, before 
you can placethe hour-lines;-I will ſhew you fiſt how 
to draw either otthem. Know thisfirft, that they croſs one ano- 
ther at Right angles in the Center of the Dyal : and therefore if 
you can draw either of them, you may draw the other alſo. Alſo 
in upright plains, asare Walls,a Quadrant or a Square with a 
Plumber applicd to the Wall, will ſhew you how to draw both 
of them very eafily, Or if you bang .a Plumb-line quier before 
the Wall when the Sun ſhineth, the ſhadow of it ſhall be a Ver- 
rical line at any.time.. 

Bur if the plain incline or recline, you ſhall ſer to it a Square 
with a Plumber.,and thereby firlt draw the Horizontal hne; for 
when the Plumber (which muld play in an hole) hangs Parallel 
to one (ide of the Square,a line drawn by the other ſhall be Ho- 
rizontal: that drawn, you ſhall lay your Square flat on the plain, 
and draw the Vertical from any poiat of the Horizontal at Right 
angles by your Square. 

Another way is this. Hang your Plariſphear by the handle 
with his Plumbline, ſo that the Plumbline fall upon one of the 
Diametexrs; then ſettirg your Labe/ and Sights ro the other Niu- 
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meter, look through the Sights,and mark where the Viſuall line 
cuts the plain neer co one fide, and there make a prick, then di- 
re& your Sights to the other fide of the plain, and make another 

rick, (your Label and Plumbline being Mill at Right angles as 
before) y theſe ewo pricks draw a line, and it ſhall be an Hori- 
zontal line. And note,that all lines Parallel to an Horizontal 
line be Horizontal: and all lines Parallel to a Vertical line be alſo 
Vertical. 


Cuae, 17. 
How to make the Polar Dyal, and how to plate it. 
{« He plain of che Polar Dyal lieth in the EquinoRial:where 


the x2 cheife Meridians or Hour-circles divide both) 
the EquinoRial and this plain into 24 equal parts, The 
Gnomon (tands.upon the Center at Right angles with 
the plain. You may learn to make him only by the 6. Theorem i 


the ſecond Chapter:- 


Take yaur Planiſphear in the EquinoQtia! Proj-Rion, an1 
there is your Dyal ready made on the Limb, and the Hours a[- 
ready marked. Ere& now a wyer or thred Perpendicular upon 
the Center, dr hold a Square to the Center,ſo that his top be 2. 
qually diſtant from all the parts of the Circte: and there is your 
Gnomon placed. ne - \, 

To place this Dyal do thus. Having (by Book 4.3.) found a 
Meridian line, if you croſs it with another line, that ſhall be an 
Eaſt or Weſt line. Have alſo in a readineſs a ſquare board up- 
on which you may faftea your Planiſphear or Dyal-plare w th 
pins, ſcrews, or wax, fo that the Noon-line may be Parallel to 
two ſides of the board, and the Eaſt line to the other two : tl en 
ſet the North (ide of the board in the Eaſt line, even now fourd , 
and raiſe the South fide by a Quadrant co the height of the E- 
quinoQial ; and ſo may ycu place your Dyal in any Window fir 
be made upon a looſe round plate;but if the plate be ſquare, you 
need not the board to place it, | | 

Note that both faces of this Dyal muſt be divided, and the 
Gnomon mult appear on beth fides,like the fick 1n a Purre (cr 
whirligig) which Children uſe : otherwiſe you muſt turn him 
up.*de down, as oftas the Sun paſſeth the oe" 

HAP, 
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PS 


Crnayr. V. 


How to make the South Equino@tial Dyal, or Pa- 
rallelognomonical Dyal azrect. 


He EquinoRial Dyal we call that which bath his Poles 
in > EquinoQtal Cucle : of which there be three 
kinds, | 
x, The dire& or South Equinotial Dyal,which fa- 

cech the Meridian direQly, not looking trom him to one fide more 
then to the other, haviag his Poles in the! InterſeRions of the E- 
quinoCtial and Meridian, | 

2. The Eaſt or Welt EquinoQtial Dyal,which may alſo be 
called che EquinoRial Horizoatal Dyal:for an Horizontal Dyal 
declining juſt 90 degrees from the: South or North, becomes an 
Equinoctial Dyal,as well as Horizontal: becauſe there his Poles 
light upon the InterſeRion of the Horizon with the Equino@tial. 
And though this Dyal be of kin to both, yet his Gzomon ſhews 
that he ſhould be ſorted rather with the EquinoRial Dyals then 
with the Horizontal:for he is Parallelognomonical:theſe two forts 
be regular, having their Poles in the four notableſt points of the 
Equator: the third is ſomewhat Irregular, bur may be brought 
to Rule. - 

3. The EquinoRial Dew declining, whoſe Poles happen any- 
where elſe in the Equator between the Horizon and Meridian. 

Now to make the firſt of theſe, the South EquinoCtial Nyal, 
draw firſt an Horizontal-line upon the plain, and croſs ic with a 
Vercical-line,by Chapter 3. The Interſcion of theſe is the Cen- 
ter of your Dyal, and would be choſen about the middle of the 
plain. Now your Planiſphear bring faftned to a ſquare board, 
as in the former Chapter, you ſhall ſer the North fide of the ſaid 
board in the Hotizontal-line of the plain, ſo that the Axis or Ealt 
line of your Planiſphear may be Parallel thereto, and the Noon- 
line (or Equator line of the Mater) may point direatly to the 
Center,making Right angles with the plain, or at lealf with che 
» Horizontal line thercof:(for.it is tot material whether the board 
be upcight, ſlope, or lie flat upon the Dial- plain) chen placing 
your Sights firſt in the Noon line,they ſhall point ro the Center 


for the point ef 12. therce remoye your Label co x, of the . 


clock 
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clock in the Limb, and they ſhall point out in the Horizontal 
line of the plain, the point of InterleQtion fax one a clock, where 
you ſhall make a prick:1n like manner remoye your Label to 1, 
2, 3, 4, and 5, in order, making pricks in like manner. When 
you remove your Label to the Axtree line for 6. you ſhall find 
that the line of the Sights maketh no Jnterſector with the plais, 
but runneth Parallel to it; becauſe the Sun is then in the Horjzon 
of this Dyal,where he projects the ſhadows of all upright things 
infinite. And as you found the points for the hours atternoon, 
ſo may you by like reaſon find the points for the 5. morning 
hours, and their quarters alſo,if you pleaſe : which had, if by 
theſe points found you draw lines Parallel to the Vertical line of 
the plain (which is here the Meridian of the plain, and of the 
place) they ſhall be the true hour-lines, And the Gnomons edge 
mult ſtand over the Meridian,and Parallel to it, at the fame di- 
ſtance that the Axtree line of your Planiſphear was fituate in pro- 
jeRing the hour points, If you cannot fix your Planiſphear on . 
a board,as aboyelaid, or if your plain require a G»omor of a. 
un or leſſer height, you may upon any board preſently draw 

o much of your Planiſphear as ſerves for this purpoſe. Or to 

* ſay more breifly, Do but makerhe height of your G»omon Ra. 

airs, and the Tangents of 15, 30, 45, 60, 75+ ſhall give the 

diſtances of the hour points in the Horizontal line, on borh ſides, 
from che Center of the Dyal, as may appear in the Figure. 


CnHare. VI. 


How to make the Eaſt EquinoCtial Dyal, or the Weſt. 


His plain is a Right Horizon of thoſe People who dwell 
- under the Equator, diftant from us go degrees of Lon- 

gitude; as the South EquinoQial- plain of the laſt Chap- 
ter Was the Horizon of thoſe who dwel under the 
Equator,in the ſame Longitude with us, Therefore theſe Dy- 
als are inall points alike : onely the Subſtylar- line which. in the 
South EquinoQial Dyal is 12. this Eaſt Equino&al Dyal is but 
6. in the Morning for our Country, becauſe of the difference of 


I anghende: A | | 
0 protra& this on the wall or plain, firft draw a Perpendi- 
vular or.Vertical line by Chapter Ln AB, Puch one foot of 


your 
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your Compaſſes in any conyenient point thereof (as C) and with * 
the other foot draw a blind arch from ſome lower point of the 
Perpendicular South-ward (as D E.) In this arch number the 
Elevation of the South Pole above this Perpendicular (thac is,the 
Complement of your Laticude, being with us 37. 45 minutes) 
and from that degree tothe Center of the faid arch draw the line 
E C,which is the yery Axis of the World, pointing to both the 


| | | 
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' DPoles;Crofs this Axis at Right angles with the lige C F,and that 
ſball be a Diameter of the Equator and the Contingent-line, as 
they call it. Now chooſe a fit point in this Contingenc for che 
Subſtyle or 6.2 clock point, as ar'G, and thereto by che ſquare 
board mentioned in the former Chapter, ſet Oriens, or Occidens, 


of your Planiſphear; and ſo the Labeiſerto the ſergal hours - 
t 
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the Limb of the Planiſphear ſhall ſhew che hour-points, in the 
Contingent lie: onely for 12, the line of the Sights will not in- 
rerſect the plain ar all, and therefore here is no Noon-line, as © - 
chere was no 6. a clock-line in the South EquinoCtial Dyal-bur ſo 
ſoon as the Sun leaving the plain makes the ſhadow ot the Gno« 
07. infinite, then it is Noon. p | 

Laſtly, draw a line Parallel to the Contingent line at ſuch di- 
ſtance as the plain will aftord,\as the line E Land to this you ſhall 

"hor ,% þ 

protrat your hour lines, drawing them from eyery point of che 
Contingent to this;ſo that they make Right angles with the Con- 
tingent and with this Parallel, even as the rounds of a Ladder do 
with the ſides, but that che diltance of the rounds of a Ladder 
are <qual, and theſe diſtances be unequal. The Gomon mult 
be ſer like a Bridge Perpendicularly over the 6, a clock hour- 
line, the edge chat caſteth ſhadow being Parallel to it, and of 
ſuch height as the line K G of your Planiſphear, or ſo that if the 
Gnomon ftall.his edge may lie in the line ot 3. or of 9. of the 
clock. This alſo may be made ſpeeelly by - help of the Tan- 
gents, as the South EquinoQtal Dypal. | 

For the Weſt EquinoQtial Dyal, it 1s made like the Eaſt in all 
points;onely it ſhews but the after Noon hours, as che Eaſt 
ſhews bur thoſe of the fore noon, When [you have drawn on 
mw the Eaſt Dyal, and fer it by gueſs in its Situation, go on the 

eſt fide of ir, and you may ſee through the paper the picture 
of the Welt Dyal, and fo will the back fide of the Welt Dyal 
ſhew you the true piRure of the Eaſt. | 


, Cnae, VIL. 
How to make the Declining Equinodtial Dyal, 
\ Ny Declining plain may be. fo Reclined that he ſhall be- 


--” 
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comea Right Horizon or EquinoCtial plain, and ar 
Whar Reclination this ſhall happen; you may calily-find 
_ © by Chapterg, Pn... | 
When you are ſure that your plain is a Right Horizon, having 
his Poles in the Equinottial, you ſhall by the fame x9 Chapter 
get che Oblique Aſcenſion of the Noon-line, apd the difference 
of Longitude; which had, the Dyal ſhall be made in this, many 


Pare. See the ſecond of the.five Scheams of Declining-Recliners, 
| _- X 2 Chapter 
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Chapter 20, Draw upon your plain (by Chapter 3.) an Hori- 
zontal line D 4 (anſwering toD d in the faid Scheam) therein 
take a point at pleaſure,as the point Z,(an{wering to Z in the ſaid 
' Scheam) and thereupon draw above the Horizontal line Weſt- 
ward,if the Declination be Welt (as the faid Scheam ſhall dire& 
you) the Quadrant of the plain D ÞP T;(anſwering D Pro T of 
the ſaid Scheam) herein number from D the arch D P, which is 
the Oblique Aſcenſion of the Noon line, and draw Z P for the 
Axis and common Se&ion of all the Meridians, It appeareth now 


Laticude 53, 20 mifuces 
Declination 50, 00, Weſt 


_ 


Reclination 26. 32, 
D. L, 43. 16. 
Aſcenſion 7 Nook- 
lice G1. 59. © 
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that no Dyal can be drawn upon the very plain of a Meridian, 


for there all the hour lines will be repreſented by one line, which 
is the Axis of the World ; therefore you muſt draw fuch Dyals 
on a Parallel plain, as you did the two former after this manner, 
Set the line M E N for the Axis of the. World or Grnomor, 

and prop him up over the line P Z with ewo props of equal 
heighr,and Perpendicular to the plain, and make the point E 
(which Randerh Perpendicularly over Z) the Center of the 
World; then from this Axis or Gnomon mounted in'the Air,ſhall 
the hour-lines be proje&ed diftinAly, and all of them ſhall be 
Parallel to the Axis and one to another, as it hapnerh in all ſorts 
of EquinoQtal Dyals, The line Z Þ ſhall remain now onely 
the .Meridian of the plain or Subſtylar.And to find the hour-lines 
you ſhall do thus, | : 

Draw through Z- an EquinoQtial or Contingent line E Z,ma- 
king Right angles with the Axis MEN or Z Þ, then ſetting Z 
O equal to Z E,draw upon the Center O (with an extenſion of 
the Compaſſes,) the os of the EquinoQtial þ Z A, or the Pa- 
rallel arch paſſing by D. Then number in. this |arch from the 
Saubſtyle (Weltward if your plain decline”Welt, or Eaftward it it 
decline Eaſt) the difference of Longixude, and where it ends 
there is the point of Noon in this arch : from that point begin to 
divide the faid arch by fifteens of degrees, or 24 parts of the 
whole Circle, And remember, that when you come to 90 de- 
grees. from rhe Subſtyle, you-need divide na further, for the Sun is 
no longer upon this plain, Alſo you may leave out thoſe hours 
at Which the Sun is alwayes under our Horizon, as the hours 
from 8, at Night, to 4 in the Morning : then lay a Ruler from 
the Center O to every one of gheſe diviſions of the Circle, and 
where the Ruler cuts the Contingent, there make poirits for the 
hours reſpeRively, and through theſe points/you may draw the 
- hour-lines. Parallel] to the Swbſtyle, of what length you pleaſe;and 
mark them from the Nooa line Eaftward x, 2, 3. &c, becaulc 
the Suns Diurnal courſe is Weſtward, and the courſe of the ſha- 
dow is contrary. 

He that will may make uſe of his Planiſphear for dividing the 
- hours, as was taught Chapter 4, and 5. or uſe a, Q#adrant, or a 

Scale of Chords, or the Tables of Tangents with a Seftor, or a 
Scale of equal parts. But it needs not. ' 

Note that this Dyal may a with the hardcſt; — 

3 \ 


I57 


The fifth Book, Of the Art of Dyaling. © 


Mr Blagrave and other Dyaliſts have omitted it, as ſeeming eaſy. 
and here Wiitckindzs,(to whom all later Dyaliſts are -nwch be- 
holden) and after-him Fale were miſtaken, ufing the Declinati- 


- on of the plain, where they ſhould haye uſed the difference of 


Longitude in the making of chis Dyal. 7 
Cnare. VIII. 
Of the kinds of Oblique Dyals. 


| Hat an Oblique Dyal is,and why it is fo called, hath 
\ y been ſhewed Chapter 2. They be J _ a” 
rregalar. 

The Regular lie in ſome notable Circle of the 

Sphear;as, x, The Vertical Dyal, whoſe plain lieth in the Hori- 

2.00: for| which cauſe many call it the Horizontal Dyal. 2, The 

South and North Horizontal Dyal, whoſe plain lies in the Eaſt 

eAzimmh: and itis commonly called the Southr or North 

Erect Direct Dyal. As for the Eaſtand Welt Dyals, they be- 
long to ano;her place, as was faid Chapter . 

"The 1r*egular are ſuch as lie Oblique to the Horizon, as Re- 
clining or Inclining'Dyals ; or lie Oblique to the Meridian, as 
Decliners : qr elle Oblique ro both, as Recliners or Incliners 
Declining ; which are elteemed-the hardeſt of all, becauſe of 
their double Icregulatity, though by the Planiſphear they are 
made almoſt as eahily as the ref?, : 

The Declinacion of a plain is the Azimnthal diſtance of his 
Poles from che Meridian of the Place, Eaſt or Weſt. 

The Reclination is the diſtance of his Poles from the Zenith 
and Nadir of your Place,. Iaclinaion is the neareſt diſtance of 
the Poles of the plain from your Horizon, And whatſoever 
the Reclination of the upper face ofa plain is, the Inclination of 


ww - 
the lower face is the Complement thereof. _ 


Cuar. IX. 
_ How to make the Vertical Dyal. 


N the Meridionai ProjeRtion the Finitor being, fet to the Ta- 
titude of your Place, you ſhall ſee the Limb which is your 
| | be Me- 


—— 
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Meridian, and the Axtrec-line which js the fixt hour-circle; divi- 
ding the Finitor into 4 Quadrants; ard the reſt of the Meridi- 
ans dividing every Quadrant alike. Mark now at what de« 
ree numbred from the Linb,cvery hour-circle ©(thart is, every 
15 Meridian being a ragged or blacker line)cucteth the Finiror; 
at the ſame diltance ſhall the ſame hour-circle cut Qe Lin:b 
of your Dyal in the plain. | 
Example. To UF KOs 
make a Vertical | CATED 
Dyal for our Lati. | DN if, 
tude 52 degrees IF | | 
minutes, 1 fer. che | 
Finitor to this Lati- V 
tude, and becauſe I 
ſee the Meridian — 
and Axtree divide % 
the Finiror into 4. e- 
qual Quyadrants, 
therefore I open my 
Compals to the Se- | 
midiarmeter of ny Lat 
Planiſphear, or of a- * 
ny other Circle ' | 
Which I have at hand already divided, and with that meaſure 1 
draw a Circle, and croſs it ſquare with two Diamerers dividing 
ic into four equal parts : of which Diameters I appoint one to 
be the Noon-line, and at the North end thereof I write x2. the 
other Diameter then is the Eaſt line, and at both ends chereof I 
write 6. Then I count in my Planiſphear how many degrees 
# from the Meridian or Noon line every other Circle cutteth, and 
I find that the firſt cutteth 1x. 58 minutes, wherefore I take 
with my Compaſſes from oft the Limb of my Planiſphear, or 0- 
ther Circle uſed for this purpoſe, the ſpace of x1, 58 minutes, 
and ſer it in the Circle of my Dyal from 12. both wayes, for the 
hours of x. and x1, and becauſe I find the ſecond hour Circle 
cutting the Fixitor at 24. 32 minutes, therefore 1 take in like 
manner the Chord of ſo many degrees from the Limb of my. 
Planiſphear, and ſec it alſo in che Circle of my Dyal both wayes 
trom 12. for the hours of 2, and x0. And when you have done 


the like for the 3, 4, and 5. hours, you ſhll draw lines > 
£ ole 
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thole points to the Center, and ſer to thoſe lines from the North 
Eaſtward x, 2, 3, 4, 5+ and Weſtward 11, 10,9, 8, xz. And 
becauſe the Sun in Summer is adoye our Horizon more thea 2 
hours before and after 6, (for I ſee the 7* and 8 hour Circles 
interſeRing the Tropique above the Finitor) and becaule ' hour 
lines eq@lly diftant from the Meridian or Axtree cut like de- 
orees of che Horizon (as my Planiſphear here ſhews me) and fo 
thall make equa langles at the Center ; therefore laying my Ru- 
ler to 7 in the Morning I prolong that line beyond the Center 


> to the other ſide of the Circle for 7 at Night:. likewiſe by the 


prolongation of 8 in the Morning,I make 8 ar Night, and by the 
prolongation of 4 and 5 of the after Noon,I make 4 and 5 of the 
Morning heurs. | ; 

Laſtly, for the Gnomon, ſet your Compaſſes to the Chord of 
the arch of the Poles Elevation 1n the Limb : that is, meaſure 
in the Limb from the Pole to the Finitor, and ſetting that di- 
ance in the Circle of your Dyai from 12.cither way, make a 
point, through which it you draw a delebleline from the Center, 
you have berween rol 8 and the line of 12. the angle of your 
Gnomon, by which when you-have ſhaped him, you muſt ſer him 
upright over the 12 a clock line,with the poiar of the faid angle 
at the Center, and all is done. 


| CHAP. X. 
How to make the South and North Horizontal Dyal. 
T His is uſually called the Ere& Dire& Dyal, and belongs 


ro an upright Wall looking full North or South : and 

the plain of it lies in the Eaſt Azimuth, which on the 

Planiſphear in the Meridional PcojeAion is repreſented 
by the Axis of the Ryer. : 

The Finitor ſet to the Lacitude, as in the former Chapter, 
mark where the hour Circles cut the Axis of the Reer, which is 
the propet Horizon of this Dyal ; you ſhall find the firſt cuttech 
9. 20: minutes from the Meridian, the ſecond 19. 30 minutes, 
the third 3x, 30 minutes, the fourth 46. 45 mivutes, the fifth 
66, 24 minutes; the fixt 90, And you ſhall ſee'*the North Pole 
deprefled under this plain, as much as is the Complement of our 
Latitude, and the South Pole as much Eleyated above it. 

I. Where- 


Loa mr Oo A, 
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.  T. Wherefore for the South Dyal, draw an Horizontal line 
about the top of your Dyal pjtin, which ſhall be the hour of 
Sixcs, from the mid(t whereof ler fall a Perpendicular,which ſhall 
be both che Vertical and the Meridian, b-oti of the Place, and of 
the Plain, wherein the Gnomor mult ſtand Elcyated 3 7, 45, mi- 
AQu:es, or the Complement of your Latiude wwward the South 
Poie. 
From the Center (which is the point from whence the Per- 
pendicular falls.)draw a Semi-Circle beneath che Horizonal line, 
of equal Semi-diaweter with that of your Planiſphea: or of any 
o ther Circle wlach you have divided; and in this Semi-circle ſer 
off on both ſides from the Perpendicular or Meridian line the 
diftances of the hours befor: found, making pricks in the Semi- 
circle, and thereto drawing lives from the Center, and ferting 
figures, after the 5 
lame manner as 
you did in the | 
tormer Chapter ; 
and your Dyal is 
done. |. This Dy- 
al ſhews the 
Hours from 6-in 
the Mornirg to 6 
at Night; the os 
ther Hours before 
and after 6 be- 
long to the 
. North face of this 
Dyal. 

Another way, 
Becauſe the Al- 
micantars may | 
oft obſcure the InterſeQors of the Hour Circles with the Axis, 
you may avoid chat inconyenience, it you dues this Nyal' tv. a 
Vertical Dyal, TY EY 

For the South Hotizoncal Dyal beins the yeryWerncal Dral 
of thoſe People that live 90 degrees Southward trom us. thar is, 
in South Latitude 37, 45 minutes, if you fer the Frrrcor to the 
L: itude 37. 45 minutes, you fh2I) {ce the tetions of the Bour 
Circjes with the Firmitor -mote. :pparently, ard thereby wake 

your Dyal, [-*T 2, For 


> 
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- How to Obſerve the Declination of any Declining Plain, 


plain declining Eaft by 
.the arch S p, ro which 


2, For che North face, Imagine you had. for your: Gnowmen a 
wyre thruſt aſlop® Suongh the Center of the plain from the 
South fide Norchward,and you will preſently conceive that in rhe: 
Notch Dyal the Horizontal or 6 a clock line will be lowett, and 
that the Gym Will turn upwards toward the Norch Pole, as, 
much as he turned downwards on the other fide: and that all the 
hours ſave 4, 5, and 6. in the Morning, and 6, 7, and 8. at 
Night may be left out in our Lacirude ; becauſe the Sun ſhineth 
no longer upon it: and thoſe hour-diftances you may find, and fer- 
off from the 12 a clock line, or from the 6 a clock line, as you 
did the hours of like diſtance in the South face. 

Another general and pleaſant way to delineate the oppoſite 
face of any Dyal,ſee hereafter in the end of the x2 Chapter. 


Crnae, XI.' 


one of the Azimmbs : which plains alwayes cur both 

Zenith and Nader, and the Center of the Earth. As 

in the figure, Z is Zenith and Ngdir : ES W N Hoe 
rizon, E W is the Baſe . ef - 
or ground-line, or any bl 
Horizontal line drawn 
upon a Wall or plain 
looking full South or 
North, hs Poles are 
at Sand Nin the Me- 
ridian, wherefore he 
declineth not, but 1ieth 
in the Eaſt Az:mmhb 
E W, * 

A B- 3s a Wall or 


\ LL ah rug plains, as Walls, lie n the plains of 


EB or W A are e. 


ual. for fo much as 


the Wall bendeth from the Eaft Azimath, ſo much doth his 
Pole at p decliue or bend trom.the Meridian, 


1, Now 


| 


A—————_. 
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1, Now to find how much any plain declineth, and fo in 
what Azimmth he lies, one good way is this: when the Sun 
begins to inlighten the Wall,or when he leaves it,then is the Sun 
in the ſame Azimuth wich the Wall, take at* that inſtant his 
Alritude, and thereby ger his Az4mmth (according to Book 4, 
27.) and that is the Az:meth of the Wall. 

2, Another way, Firſt draw upon the Wall an Horizontal 
line, by Chapter z,then your Planiſphear being faltned to a 

Square board /as in Chaptcr 4,) fet one (ide of the board to that 
Horizontal line or Paralle] to it, and fix there your board and 
'Planiſphear level, by the help of a Square ſer under him like a 
bracker, then place your Label and Sights in one of the Diame- 
cers of your Planiſphear, and mark when the Sun comes into the 
line ofthe Label,cafting che ſhadow of one Sight upon the. 0- 
ther,if the Label be then in the Dia meter which is Parallel to the 
Wall, then is the Sun ar that time in the Azinmrh of the Wall : 
if the Label be in the other Diameter which is Perpendicular to 
the Wall, then the Sun coming to iris in the. Azimmrh of the. 
Pole of the plain, 

Now having the hour, or the Alti:ude of the Sun get his eA- 
zimuth (by 4, 27,) the ſame is the Azimmnh of the Wall or 
plain, if the Label were Parallel tothe Wall ; or the ſame is the 
Azimuth of the Pole ot the plain (that is the yery DeclinationY 
if the Label food Perpendicular to the Wall. * 

3. Another way, If you have not time to watch till the 
Sun come into the Azimmrh of the Wall or the Vertical of it, 
which cutteth the Pole thereof, then ger the Suns Azimuth by 
the faid Book 4, 27, when you cah, and atthe fame time Ob- 
ſerve by your Label the Suns Horizontal diſtance from the Pole 

;of the plain, and by comparing theſe together you may eaſily 
*gatier the Declination of the Wall : as in Example, 

I obſerved the Sun to be gone Welt from che Pole of che 
plain 70 degrees, and by the Altitude of the Sun then t1ken, I 
found his Azrimuth' 60/degrees: here I reafor. thus, The Sun is 
oone from the Pole and Vertical of the Wall 75 degrees, and 


- Hee che Meridian bur 60 degrees. therefor the Meridian hes 


between the Pole of the plain and the Sun, and becauſe © p is 
70, ard & $60, therefore Sp the Declination of the plain, 1s 
70 degrees the difference of 70, and 6c, and the Declinacion is 
Eaft for the Sun is neerer to the Meri4ian then to the Vertical of 


Y 2 the 


— 
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the plain: and thus if you, draw a rude Scheam of your Caſe, you 
may ſgon reaſon out the Declination; better then do it blind-fold 
by the rules commonly —_ Re 

And by theſe two laſt wayes you may take the Declination, 
not only of upright plains, bur of Recliners allo,for which the fut 
way will nor lerve, 


| Cuare, XII. : 
How to make a Declining Horizontal Dyal, 


of the ſeyeral hours from 12, and the Eleyation of the + 

Gnomon, Which are requiſite to the making of all Di- 

re& and Regular Dyals, we muſt here know alto the 
Declination of the Gower, which ſome call the. diſtance of the 
Subliyle from the Meridian, or the diſtance of the Mcridian of 
the plain from 
the Meridian (3 
of the Place, 
For in all Dy- 
als the Noon- 
line in the Me- 
ridian of your 
Place, proje> 
ed on the D y- 
al, and in all 
Horizontal or 
Mural Dyals, - 
not Reclining 
or [acliniag, | 
the Noon-line -, 
is a Perpendi- | 
cular cutting che Center of the Dyal, how much ſoever they De- 
cline. : 

Buc Declining Dya!s which look awry from our Meridian, 
have a Meridian of their own, which is called the Meridian of 
the pliin, and the Subſtyle. / becaule the Srv/e or Gnomer ſtands 
upon it) and is indeed the Meridian of that Place,where this De- 
Clizing Dyal would be a Vertical Dyal, and where the Subſiyle 

| | | would 


H Ere three things are required, For beſides the diſtances 
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would be the Noon-line . and to this SubRiyle the bours of the 

ain are alwayes ſo conformed, that the nearer they be to the 
Subltyle the narrower are the hour ſpaces, and concrarily ; be- 
cauſe the Meridians do fo cur every oblique Horizon, thar is, 
rhicxelt near the Meridian of the place: and this Declining Dyal 


(being a. firanger with us)followeth the faſhion of his own Coun- 


try, and fo hath his narroweſt hour fpaces near his own Meridi- 
an, rather then ours Now as that is the M:ridian of our place 
which cuttech our Horiz.on at Right angles, paſſing through his 
Poles Zenith and Nadir,fo the Meridian of any plain 1s that 
| which curteth the plain at Right angles, and paſſech through his 


Poles, 
You may ficd all theſe requiſires in the Meridional ProjeRtion, 


fot only for one, but{or all Declioatioos, lying as'in a Table be- 
fore you, with admirable eaſe and delight; tor there is no Decli- 
ning Wall or Horizontal plain, but we have an Azinnh in the 
Rext which ſhall piture him : and look how the Meridians di- 
vide theſe Azimnths, ſo do they divide the Horizons or Circles 
of the Declining plains. The Pole of any Azimnih is found 
in the Frnitor 90 degrees diſtant from him ; the Mcridian that 
cuts the Pole of the eAzimnth, cuts alſo the Azimarh, and the 
plain thereby repreſented at Right angles, and is the Meridian of 
- the plain or Subliylar, (Chapter 2, Theorem 11.) and the de- 
erees of that Merician berween the plain and the next Pole of the 
World are the Elcyation of the Pole above the plain: and fo the 
E:evation of the G»omon or Sty/e, and the arch of the plain com- 
prehended between this Meridian of the plain and the Lemb, is 
the Declination of the Grower, or diſtance of the Subſtyle from 
the Meridian, or diſtance of the Meridian of the plain from the 
Meridian of the P.ace, What would you more ? 

Example. If a Wall Decline Eaſt 3o degrees. I ſay, becauſe 
the face of the Wall looketh zo, degrees from the South Eaſt- 
ward, thercfore the plain, which lieth 9o degrees from his Pole, 
is-in the 30 Azimuth from the E:Rt Northward : therefore ] 
0 to the 20h Azimn'h from the Falt line or Axis, counted ci- 
ther way, and take that eAzimmnth and his Match(Which 1s- e- 
qually diſtant from the Axis) for the very piture of my Decli- 
ning plain. | 

Tren ſeekirg the Subtle or Meridian of the plain. 1 ſay. the 


Pole of the plain is in che Finitor atthe 3c Azimuih from Mes 
T ridies 


PRe +... 
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rides in the Lrn-b, (becauſe the plain it ſelf is the 30% Azimnrh 
beyond the A xis) the Meridian chat cuts this Pole is the 36] 
(exactly 36, 8 minuces, ) the nudber whereof ſhewes. me the 
difterence of Lorgitude be;weer. our Country and the Country 
of chis Dyal. 'Fhis 36 ; Meridian, being the Meridian of the 
plaig, I follow toward che Pole, and find him cutting both the 
arches of my plain on both ſides che Axis : but I regard che cut- 
tng only in thar arch which is neareſt ro the Pole, becauſe there 
the angle looks more like a Righc angle, and there is the neareſt 
diltance of the Pole trom che plain, and there I ſee the hour 
ſpaces leaſt: from chat InterſeCion cherefore, I reckon in the ſame 
Meridian to tbe Pole 3 2 degrees and perhaps a minute more, (you 
may find it by Calculation, )this is the Elevation of the Pole above 
the plain, and of the Gzox0x likewiſe: alſo-from the ſame Inter- 
ſe&1on I reckon in the plain to the Limb ot Meridian 21. de» 

rees 10. minutes, the diſtance of the Meridian of the plain from 


the Meridian of the Place: the ſame is the Declination of the 


Gnomon, or of his Subſtyle, 

Thea for the hours, I, begin at the Zenith of the Reet, where 
is our Meridian, and numbring firſt coward the Subſtyle, I ſeck 
at what number of degrees from the Zenith the hour Cucles 
cut: my plain, and I find as followeth, 


deg: min. 
TI.,-- 9. 35 
IO,—-I7., 54 


0.—25» 54 Then in the other arch of deg, min, 


 $.—34. 22 the plain I haye the afternoon x- 12. 10 


7-— 44+ . 17 hours, thus. 2-28, 59 
G6.—57, 10 | | 3 — F2, 26 
5-—Z75. . 4 | 4 — 80, 17 


And further I cannot go, becauſe I ſee the next hour is a- 
bove go from the Subſtyle; therefore my Dyal receives him not 
on this ſide, bur on the North fide there is uſe of hum, 

Now to draw the Dyal, I coofider that becauſe the plain de- 
clines Eaſt therefore the Gnomron ſhall decline Weſt; for the Dy- 
al beicg luch a projeQon of the Sphear wherein all che Viual 
lines croſ, in the Noadws of the Gromon,and thence diſperſe them- 
ſelves again roward the plain; therefore that which is E{i in che 
Sphcar will be expreſſed Welt ou the plain, and conua;ily, (as 

| Was 


The fifth Book, Of the Art of Dyalin = 


— ——  __ _ 


was ſhewed Chapter 2.Theorem x x.)Allo I conlider chat how- 
loeyer the plain be turned Eaſt or Welt, che Gron:on's place is 
fixed, bectu it is a part of the Axis of the World, or a line Pa- 
rallel tolit. Now therefore if 1 turg a South Dyal, and niake 
| him Defline Eaſt, and hold the Gremorunmoveable ; rhe Welt 
fide of the Dyal will approach nearer to the Gromor, as reafon 
and ſence will cell me : likewite the hours which are found on 
the ſame\Gide of the Meridian or Noon-line with the Subftile 


wult be ſet the ſame way with it from the Noon-line 1n the Dy-. 


al. Therefore having drawn an Horizontal live E W on the 
Wall, from the Center taken at A, Ilet fall the Perpendicular A 
B for the Noon-line,chen upon the*Center A, 1 draw a blicd Se- 
'mi=circie with the Semi-diameter of my Planiſphear, or of ſome 
Quadrant, as E BW and therein I prick down the Subſyle 
aud the hours,after the manner uſed in che xo® Chapter, 
" . And if you would draw the North Dyal of this plain, do but 
prolong thoſe 
hour lines, | G 
and the Syb- 
ſtyle upwards 
. beyond the 
Center, and 
you have the 

orth Dyal, 
above the Ho- 
rizontal line 
E W, as the 
South Dyal 
below it; and 
: Noce, that be- 
cauſe in our 
Latitude the 
Sun ſets ſoon after $ in Summer, therefore the 3 hours next be- 
fore and after mid-right may be lefe out in this Dyal, and ipall 
others which muſt ſerve in our Laritude. 

This is the molt ready way to delineate the oppoſite face of a- 
by Dyal. See anocher way co make this Declining Hoxzizontal 


Dyal, Chapter 21. E: 


-" 


a 


CHAP. 


» , 
9 
f 


168 YI The fifth Book. Of the # Arc of Dyaling. 


Cuae, XI11T. 


How to Obſerve the Reclination or Inclination of any 
Plain. | | 


; } Hat Reclinacion and TInclination are, hath been ſhew- 
| ed Cbapcer 8. | | 


All Recluning and Inclining plains have cheir Ba- 
I X ſes or Horizontal Diameters lying inthe Horiz onal 
Diameter of ſome Azimnth : but the top of Nonage (19987 gra- - 
aus of the plain trom the Horizon leaneth back from the Zenith 
of your Place, in the Vertical of the plain (which is the Azi- 
ruth cutting the plain at Right angles ſo much as the Reclina- 
tion hapneth co be ; and the Pole of the plain, on that fide the 
plain inclines to, is ſunk as much below the Horizon as the No- 
nageſimus pradns of the plain is ſunk below the Zenith, and che 
oppoſite Pole is mounted as much, 

Tet ESWN be 
Hori1zon, Z the Ze- 
«i;h. E W the Hori- 
zontal Diameter, of 
the plain,. and of the 
Eaſt Azimn'rb E AW 
a plain not Dechning 
bur Reclinirg South- 
ward from the Zerich 
by the arch Z A Fo 
degrees. and his oppo- 

\ te face Inclinine to 
the Horizon according 
to the arch A S 40 de- 
grees, the Pole of the _ 
Reclining face is at P in the Meridian (which here is alſo Verti- 
calof the plain} and is Elevated 50 degrees in the arch N ÞP & 
qual to the arch of Reclination Z A : and.the Pole of the Iacli- 
nirg faeeis deprefled as much on the other de under che Ho- 
rizon, 

To find the quantity of the Reclination you ſhall draw a Verti- 
ca] ii: e 03 the plain,by Chapter 3.and thereto apply a lorg R _ 
whic 


$ 
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which may over-ſhoot the plain, either above or below : to thar 
Ruler apply any Semidiamerer of your Planiſphear,or of any Qua- 
drant; and che degrees berween that Semidiameter and: the 
Plumb*line ſha]l be the degrees of Reclination. | 

Or fiick up in the Vertical line two pins of equal height, and 
Perpendicular, and placing your ſelf either above or below che 
-plain,as you find molt eaſy, direR the Sights of your Planiſphear 
or Quadrant to the heads of the rwo'pins being in a right line 
With your ey ; and the Plumber ſhall ſhew the Reclinauon on 
one fide the Quadrant, and the Inclination' (Which is alwayes 
Complement thereof) on the other. 


 CrHae, XIV. 
How to make a South and North Reclining Dyal. 
F ! V He Baſe or Horizontal line of ſuch « Dyal ligth in the 


Eaſt eAzimmnth, and his Pole in the Meridian; as you 
niay ſee in the plain of the former - Chapter. | In' the 
Meridional ProjeQion having ſer the Finitor to the La- 
ticude, count from the Zexith the degrees of Reclination North- 
ward or South-ward as you obſeryed it to be, and remove the 
Lenith ſo many degrees the ſame way, then ſhall you ſee pre- 
ſently which Pole is Elevated above the Zenith line, (for that is 
the piture of your plain) and how much : to which'Ele vation 
you ſhall make your Dyal by the reath Chapter, remembring to 
turn the Goon upwards or downwards as the North or South . 
Pole is Elevated above the face of your plain. 

Example. The plain of the former Chaprtes was a North 
plain Reclining Southward 5o degrees, thar is, almoſt to the E- 
quinoQtial : whea the Finitey is at our Latitude the Zenith is 
diſtant from the North Pole the Complement thereof 27. 45+ 
toward the Sourh, Now I muſt pug the Zenith yer 50 degrees 
more Southward, becauſe my plain Reclines ſo much that way, 
and I ſee that then rhe North Pole is Elevated 87, 45, minanes, 
and I ſee upon the Zenirh line or Axis of the Rees how the - 
hour Circles cut my plain almolt in equal ſpaces: if this plain had 
Reclined bur 2, x5 minutes further, he had fallen inco the plain 
of the EquinoGial, and ſo the Dyal would have becn a Polar, 


Dyal, and all the hours would have had equal ſpaces, and the 
Z / Gno- 


+ * 
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Gnomen Would have flood Perpendicular, which are the propery 
ties of a Polar Dyal, as hath been/ ſhewed Chapter 4. 

For the oppoſite tace of this Dyal, the general rule given 
Chapter x2, may luffice, | ; 


'CHar. XV. 
How to make an Eaſt or Weſt Reclining Dyal. 


S it hath been ſhewed Chapter 14, that the baſe. ' or Hori- 
zontal line of a South Recliner liech alwayes- in' the Eaft 
» Azimuth, ſo the baſe of an Eaſt Recliner liech alwayes in 

the Meridian of the Place, And asall. Declining plains lie in 
ſome Azimnth, and croſs one another in the Zerirh and Nady, 
by Chapter 12, ſo theſe Reclining plains lie in ſome Circle of 
Poſicion, and croſs one another in the Norch and Squth points of 
the Horizon : Which being conſidered, thoſe Eaſt Recliners ſhall 
be made as cafily as the Decliners Chapter' 12. | 

For theſe Eaſt Recliners be in very - deed South” Decliners to 
thoſe that live 90 degrees from us: Northward or Southward ; 
and bave one of the Poles Elevated as much as the Comple- 
ment of our Latitude: for the - Perpendicular or ' Plumb-line . of 
thoſe People is Parallel to the Horiz,ontal Diameter of our Me- 
ridian, (orgls -- 0d SE 

In the Meridional Proj:&ion,ſet the Zenith line to the Lati- 
tude, and then are the Azimnths Circles of Poſition, and are alſo 
thoſe very Eaſt or Welt Reclining plains, and the Zerith line is 
the baſe or Horizontal Jine'to chem all, and'to the Meridian like- 
wiſe ; Take any of theſe Azimmnthe,and fee how the Meridians 
of the Mater divide him, ſo ſhall the Dyal-plain repreſentcd by 
it be divided alſo, The working is very like that of Chapter 
x2, Compare the one with the other where you doube. 

Example. I have an Eaft/plain Reclining 45 degrees, to which 
I would make « Dyal. -I' fer the Zenith line to the Latitude 52. 
I'5 minutes,and going to the arch ofthe 45 Azimnurh on one 
fide the Zenith line, and his match ſo many degrees diſtant on 
the other (ide, I rake that Circle for my plain, his Center is the 
Center of the Planiſphear : | the Meridian'or- Noon -line of the 
Place in thele Dyals is eyermore. the Axis or Zenith line of "the 
Reer, for he is drawn to the  InterſeRion of the Meridian of I 

| | "5 OI Place 
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Place (here the Limb) with the plain, . The Zenerh line hete lies | 


Hozizontal, therefore the Noon line in theſe Eatt Recliners mult 
be evermore the Horiz ontal line of the Dyal, as in-all Decliners 
(Chapier 12.)the Noon line is evermore the Vertical or Perpen- 


- dicular line, 


The arch of my plain which is neareſt to the North Pole hath 
his Pole in the Finitor 45 degrees from the Center Southward, 
afd there this Pole is cut by the Meridian 3x 5. trom the Axw, 
this is the Meridian of my plain, and he is diftant from the Me- 
ridian of the Place 58 3. (which is the difference of Longitude) 
this Meridian I follow to the arch of the plain which -is neareſt 
to the North Pole, and'ſo going on in. him to the Pole I number 
in him betweea the plain and the Pole 34. degrees, which is the 
Elevation of the Pole, and therefore alſo of the Gnomorn above 
this plain : and berween this Meridian of the plain and the Meri- 
dian of the Place at Zenith I reckon in the plain 4.2 3 for the 
Declination of the Gnomon. 

Wherefore having drawn an Horizontal line N $ for the 


Noon line, I appoint the Center at S the South end, becauſe 


"36-7. 
AV 


A, 
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a 
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the North Pole is Elevared;and drawing a blind arch, i ſec there- 


in from the Horizontal line upwards 42 5, and there draw the 
Subityle S V. | 

Then I ſeek my hour diftances, and I find the firſt hour-circle 
from the Meridian toward rhe Subſtyle cuts in the plain' 14. 7, 
therefore taking 14. { in the blind arch from the Noon line to- 
ward the Subliyle,T fer x1. for fo it is, and not x. as you may 
perſently perceive, if you hold-buta 'Book' or a Trencher after 
the Situation of your plain, ſomewhat near by gueſs, and conſider 
which way the ſhadow mult move, reaſon will tell you ic moves 
downward in this Dyal from 11,to 12, &c. then I fee the 
ſecond hour-circle cuts the plain at 25 3 for 10, the next at 344. 
for 9. the next at 43. for $. which happneth a little above the 
SubRtyle, as be ought, for the difference of Longitude is almoſt 
60, viz 582. as before, next 51 5 for 7, next 6x 5 for 6, next 
723 1 for5.next $8 3 for 4. and further I need not ,go in our 
Country, 

Then in. the other arch of the plain I find 19 7 for x. 45 for 2, 
71 for 3. and theſe I put in their places, as inthe Figure, The 
Gnomon muſt ftand ſquare upon the Subſiyle, at an angle of 34 
d-orees, | 

Note that the Reclination muſt — be reckoned from the 
Limb inwards upon the Finitor, becauſe where the Finitor tou» 
ches the Limb there is our Zemith for this turn. Inclination is 
reckoned from the Zenith line, which here is both the Diame- 
rer of the Horizon, and Horizon itſelf. 

For the Oppolice oreInclining face of this Dyal-plain, uſe the 


pou way I ſhewed you, Chapter 12. that is, ſtrike the $ub- 


yle and all the hour lines through the Center : and fer the fame 
figures to every hour line beyond the Center which he had on 
this fide, and fet the Gromor upon the Subſtyle downward to 
behold the South Pole, and it is done. And fo by the Incli- 
ning Dyal, if you had him firſt drawn,you might preſently make 
the Recliner. | 


Cnay. 
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Huw to find the Arches and _ that are re uſite for 
the making of the Reclining Declining Dysd. 


B Efore you can Intelligently make a Reclining: Declinizg 


Dyal, which is che moſt Irregular of all, having ewo A- 


nomalics, viz. Declination and Reclination, you muſt 


be acquainted with 3 Triangles in che Sphear, wherein 


certain arches and angles lie which are neefull to be known. 

I adviſe you therefore firſt to draw (though it be but by aime) 
an Horizontal ProjeQion of the Sphear, tuch as here I have 
drawn for a South Dyal Declining Weſt 50 degrees, and Recli- 
ning 6o degrees in the Latitude 5 2. 10, minutes, which ſhall be 


our Example. ; | 
The Circle ES WN is our Horizon N $ our Meridian. 


DTa 


ay 
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D T 4 the plain, ZT the Reclination thereof, 
D 4 the Bate or Horizontal line of the plain, 
\V « the Vertical of the plain cutting it = in T, and cutting 
the Pole thereof at H : for# is the Pole of a plain erefted upon 
D 4; but the Pole of the Reclined plain D T dis H. 

S# or N V the Declination of the plaia. * 

M P H w the Meridian of the plain,cutting the North Pole ac 
P, the plain in Right angles at R, and the Pole thereof at H. 

Now ſee your three Triangles all adjoyning in this Scheam, 
viz, DNOant OR PRetctangled at N and R, and Þ Z H, 
Obcute-angled at Z, 

Ic is true that the laſt Triahgle alone may do your work, or the 
two firſt may do it without the laſt: but you ſhall do well to be 
acquainted with them all. , | 

lace firſt Triangle D N O you have given D N 40 degrees 
the Complement of the plains Declination, N the Right ge 
of our Meridian with our Horizon, D the Complement of Recli- 
nation, whereby you may find D O the Oblique Aſcenſion of 
our Meridian; that is, how many degrees of the: plain the noon- 
line ſhall lie above the Horizontal line : alſo you may find N O 
the Perpendicular Alcitude of the nooneJine, or the Inclination of 
the noon-line of the Dyal ro the. Horizon ; (where you ſhall. 
note that when this Altitude of the noon-line N O is equal to N - 
P che Elevation of the Pole, then is the ſecond Triangle P R O 
quite loſt in the point P, and the plain then becometh a Decli- 
ning EquinoRal plain) alſo you may find the angle O called the 
Potition-Reclination for a reaſon hereafrer ro be ſhewed ; W/it- 
tchindgs calls it, (omplementars repetendum, becauſe he means 
to have a Bout with it again, to find other arches by ir. * 

In the ſecond Triangle O R P you have given O, as before, * 
for this angle was in the former Triangle, or his equal, (for A»- 

gult precrucem oppoſiti ſunt aquales) R the Right angle of the 
plain with his Meridian : O P the poſition Laticude, that is, rhe 
Latitude of that Place wherein the Reclioing pain ORTAdQ, 
ſhall be a Circle of Pofition : this is given if you - ſubtrat N O 
the Perpendicular Altitude of the noon-line,out of N P your La- 


..titude, (this O P is Witrekjndus his Differentia Retenta.) And 


hence wh be found OR the Declination of the Gnomor, or 
Ailtance of the Meridian of the plain from the Meridian of the 
Place : R Phe Eleyation of the Pole aboye the plain in the 

£ | Plains 
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Plains own Meridian : P-che angle between the Meridian of 
the plain and the Meridian of the Place: this angle is called the - 
ifterence of Longitude,becauſe jc ſhewes how far the places are 
diſtant from us in. Longitude, wherein this Dyal ſhall be a Dire& 
Dyal, without Declinacioa, having his G-omon in the noon-line 
of the Place, and and ſhews alſo how many degrees of che E- 
quinoCtial, or how many hours and minutes there are berween 
our Meridian and the Meridian of the plain, as the arch O R 
ſhews how many degrees of the plain cone berween the faid 

Meridians, Lec this be well obſerved by Learners, 

In che Third Triangle Þ Z H,you have given Þ Z the Conple- 
ment of your Latitude,Z H the Complement of the plains Reclina« 
tion, and Z the Supplement of the plains Declination, 

Hence may be found H P whoſe Complement is Þ R the E- 
levation of the Pole aboye the plain, P the difference of Longi- 
tude, H whoſe meaſure is R T the arch of. the plain berween 
the Meridian of the plain or Subſtyle and the Vertical line of the 
plain, the Complement whereof-is R D the Subltyle's diſtance 
from the Horizon:al line of the plain, 

Every arch and angle therefore in theſe Triangles is giyen, or 
P—_ be found by the Problemes of Spherical Triangles, 

ook 3, -- . . 

Burt {hall ſhew you a ſhorc and pleaſant way to find them,by 

" ſetting the whole Scheam at once on your Planiſphear, where 
you fan have them almoſt all at one view, Wa 

For this purpoſe I-uſe my Planiſphear in the Horizontal Pro- 
J£Rion.,; Bur note,that I make uſe onely of the Ree and Label, 
aud one of the Meridians of the Mater. 

' Thus I.ſe,D d on the Axis of the Reece, D Td on the 60h 
Azimuth from the Center, V « on the Finitor,Z N on the Label, 
fixing itin the Limb of the Reer 40 degrees from the Zenuh, 
accordingto the arch DN, Then io the Labe/1 make a prick 
with ink at P for the North Pole 52. 15. minutes within the 
Limb, and another prick in the Finicor at H for the Pole of the 
plain 39 degrees ftom the Center ; which done, and keeping my 
Label fixed tomy Rye, I turn the Ree till I ſee ſome one Meri- 
dian cutting both che pricks P and H, (as the 15 Meridian from 
the Axis ſhall do in this Example) and that Meridian ſball ſerve 
for the Meridian of the plain for this time. 


And by this time I fee my three Triangles on my ROT 
ag 


, 
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their ſides divided into degrees, asa Carpenters Rule into Inches, 
and I find for the Laticude 52. xo,minutes, that D © the Oblique 
Alcenſion of the Meridian is 44. 06. 

N © the Alcitude of the Meridian 29, 22. minutes, 

O P the Poſition Latitude-3 x. 48.minures, | 

O R the Declination of the Gnomon (13. 21. minutes) from 
the Meridian, 
| R P che Elevation of the Grower 29, o08- minutes, and Þ .H 

+ Complement theregf, | 

H che diſtance of the Meridian of the plain and Vertical there- 
of, you may ice by the arch of the plain which meaſurech the 
angle H, 32. 32,minutes, 


ow haye you _ to ask of the third Book, but the angles 


O and P, and there you have divers wayes to find that. 
O the Pofttion-Reclination is 67. 29.minutes- 
P che difference of Longitude 26, 00 5, minutes. 


Cnae. XVII, 


+ How to find the Horary diſtances of a Reclining Decli- 
ning Dyal. | 
w— Ake the caſieſt way firſt. You Hfave ſeen Chapter x5. 
how cafily Eaſt and Wel} Reclining Dyals are to be 
made by the Planiſphear, becauſe they fall out to be 
Circles of Poſition, and are plainly pictured by the A- 
zimuths, | 
Now I will ſhew you how all Reclining Dyals may be redu- 
ced to Eaſt or Welt Recliners, for ſome Latitude or other, and ſo 
the hour diſtances found by the Method of the x5 Chapter, 
The Circles of Pofition, as hath been ſhewed, do all croſs one 
another in the North and South points of the Meridian, Now 
therefore by the point © where the plain cuts our Meridian, 
draw a new Horizon OB Q C,and then ſhall you ſee your plain 
in that Horizon to be a very Circle of Poficion, But now. we 
are gotten into a new Latitude, O P called (before in Chaptec 
6) the Poſition Latitude, and we have here a new Reclination, 


for whereas this plains Reclination in our Latitude is ZD T 60 | 


degrees, his Poſition Reclination is O, viz. ZOT, or POR 
Ia 


67. 29. minutes, - 


a DVD K©DnS = a 
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In the making ot chis Dyal therefore, you ſhall forget your 
owa Latitude, aod the plains Recliaation in your Horizon, and 
with this acw Laticude and Rechaation make che Dyal after the 

' manner of the Ealt Recliner, Chapter 15, not regarding the De- 
clination at all : For the Bale of this plain is now tallen into. the 
Hocizongal line of che Meridian, and ais Declination being jult a 
Quadrant, he becomes a Regular Plain, and ncither his Declina= 


tion nor his Reclination ſhall now, much trouble you, 


' How to place your Noon-line from the Horizontal .or Verti- 
ea] line of che-plaig, you.have found already, and at what di- 
ſtances every Hour ſhall ſtand from the Noon-line ia the plain you 


Gall thus find. 
| IN 
+ 
« 
B, 
/ 000 NH, 
DYE 
mx. 7 | 
% 
= 


Set the Zenith line of the Reee to your new Laticude P O 31; 
48 minutes,and find for your plain the Azimmth 67 * from' the 
Axis,becauſeP OR is 67, 29 minutes, as before : ſeek his 
Pole in che Finitor, which will be the 90D degree from che faid 
eAzimuth or plain, and you _—_ find that Pole cut by the _ 

4a x 
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Meridian: this therefore is the Meridian of my plain, and. ſhall 
make the Sub-ſtyle on the Dyal: his diftance from the Meridian 
of the Place in the EquinoRtial is 26. and ſo much is the anole 
O P R the difterence of Longitude,as before: then follow this Me- 
ridian of your plain to that arch of the plaia which is next the 
Pole of che World, and you ſha#{ number from the plain to the 
Pole in the ſaid Meridian 29, 08 minutes for the Elevation of 
the Gnomen P R, as before : and from this Meridian to the 
"Meridian of the Place at the Zenith you ſhall number in the plain 
- 3- 21 minutes for O R,the Declination of the G»omon, as be- 
bus: ©: 5: X | 

Now thEcrofing of the plain with the Meridian ofathe Place 
is the Noon-point in the plain, and that in this caſe 1s alwayes in 
the Zenith, and I ſee the reſt of the Meridians cutting the plain 
for ghe Morning Hours, thus, | | 


Hor, deg.min. MP Hor, deg, min. 
$8—68 28 . I—7 56 
9—41 23 BD Sub.13 2% 

10-22 28 And for the Evening'Hours 2 —x5 18 

Ii— 9 35 in the other arch, thus, 3—22. 52 

I2— © O® £ 4—3Lx 32 

F—42 36 
.C—58 138 
7—8r 35 


And becauſe 7 in rhe Morning will be ſhewa by this Dyal in 

. the Summer; to find the diſtance thereof from the Noon- line in 
the plain, I ſet Nadir in the place where Zenith was before, and 
fo I ſee the 7h hour-circle cutting the plain at 98. 25, minutes. 
But this is more then I need to do : for having once found x2, 
Hour-ſpaces'in any Dyal,I can make ag of the reſt by iriking the 
Hour-line of the ſame denomination through the Center. As for 
Example. If 1 prolong the 7*> of the afternoon Hour-lines be- 
yond the Center, I there make the line of za clock in the Morn- 


ing, 


Li .... 
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* AGaar XVIITH 
How to draw the Reclining Declinin g Dyal. 


Irſt draw an Horizonal line,as A B and upon the Center 

þ A deicribe a blind Circle equal to the £:16 ot-your * la- 

niſphear,or of ſome other Circle which is divided to your 

hand, chat by help thereof you my pitlencly divide this 

blind Circle into any parts required Then ter in this blind Cir- 

cle the arch D O che Oblique Aicenſion of the Nuon-line 44. 

o6 minutes from B upwards at C ard from C yec upwards (as 

the Scheam ſhews you) tetthearch OR 13. 21. for the Decli- 

nation of che Gnomon : and draw the lines A C for the Noon« 
line;and A D foc the Sub-ſtyle. | | : 

I hen ſer off the diftance.of the ſeyeral Hours from che Noog- 


The North Face. 
12, 14. 2:3» 4. ©, Gr 474+ - oi 
1 | 
| v 
10 \ | / NE 
#P '1.9 ; 
- B- ns 
8 | 
CAA % | 
By £7 £4. | OR 
The South Face. 
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ning EquinoRial plain, you ſha 


line on both ſides, viz. the Morning Hours below the Noon line 
Weſtward, and che Evening Hours above it Eaftward : as you 
may be taught by Chapter 2, Theorem x1. and by your own 


reaſon, | | 

And laſtly ſer the Gower Perpendicular upon the Sub-ſtyle A 
D, making his angle at A equal to the arch P R,found aboye to 
be 29.08, minutes,and your Dyal is done, 


y Cray, XIX. 


How to know at what Reclmation any Declination 
become. a Declining EquinoCtial Dyal- 
Plain,to be delineated after Chapter 7. And how to find 
the Oblique Aſcenſion of his Meridian or Subityle, 
and thi, difference of Longitude, which are requi/ite for 


his Delineation. 6 


. on cucteth chrough che Poles of the World. and fo be- 

cometh a Right Horjzon. Therefore to find whither - 

| a Declining Reclining lain do happen to be a Decli- 

| obſerve what the Elevation of 

the Noon-lineN O is ; for if that be equal to N P the Latitude, 

then doth the plain cut the Poles, otherwiſe not : And at what 

Reclination any Decliner ſhall cut the Poles, and fo have che 

Alritude of his Noon line equal to the Latitude, you Qhall thus 
find. 

Uſe the Rye and Label in the Horizontal ProjeRtion as you 
did Chapter 16. thac is, ſet the Horizontal line of the plain D 4 
on the Axis of the Reet, then number from the Zenith in the 
Lemb of the Reet the Complement of the Declination, and 
thereto lay the L4b-1, and having made a prick with ink in the 
L bel tor the Poie (5 2 1 trom the Limb) mark which of the A4- 
zimwths cuccerh that Poie. for he ſh2werth you at what Reclina- 
tion that Dc<chiner ſhall cur the Pole and fall into the plain of 
one of the Mcridians, And now you (hall haye but one Trian- 
ole to reſolve, viz, N NP, (for the whole Triangle PR O of 
Chapter 16, is ſwallowed up in the point of the Pole P) and 
and D N Þ hath all his fides known, and the angle D ar firſt 

| Sight; 


= Here is no Declining plain butat ſome certain Reclinati- 


_— 
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Sight; and for Þ you may find him1if you curn che Triangle as 
Book 3. hath been ſhewed, | 

Example. I would make an EquinoQtal Dyal in the Weſt 
Declinacion 50. degrees, Lay the L+be/ thei Fo. degrees 
from che Finitor,or 40. from the Zenith, and fo the Axis of che 
Reet repreſents the plain Declining 50, degrees and the Label 
repreſents the North part of the Metidian, and now I fee the 
Azimuth 26 ; from the Axis cucting the Label in the place of 
the Pole; therefore I ſay, that Azimuth repreſents the EquinuQti- 
al plain which belongs to ths Declination, 

And now I ſee the Triargle D NP on my Planiſphear, N P 


on the Label is the Latitude, and alſo the Altitude of the Noon 


| line 52. 10, minutes,D N Complement of the Declination 40. 
D P the.Oblique Aſcenſion of the Noon line 61. 59, minutes, N 
is a Righc angle,D is Complement. of the Reclination 63. 28, 
minu:es,(whoſe meaſure in che Scheam is T V) P che Comples 
meat of che difference of Longitude, for the difterence of Longi- 
tude it ſelf in the Scheam is H Þ Z,and the Complement thereof 
ZP T co which D NP is equa |,by the Srructure for it is An» 
grime pre decuſſim oppo/itns:and by ary of the four firlt Problemes 
of ReQaogled Triangles you may find it to be 46. 44- minutes, 
whoſe Complement is 43. 16. minutes, the difterence of Longi- 
tude, The Oblique A tcenfton of the Noon line, and the diffe- 
rence of Longitude chus found, you ſhall have enough to, make 
the Dyal by Chapter 7, 


Cnare, XX, 


An &dmonition concerning the five ſeveral Caſes of De- 
clining Recluers, 


\ Ecauſc by the diverfiry of Declination and Reclination, 
the figare and frruation of the three Triangles mentioned 

F Chapter 16, is ſo.charged that you cannor alwayes find 

. 7 them tn the ſudden, unieſs you have a firm comprehen- 
fon of the Sphear in your wares in the Caſe of the laſt Chap- 
ter che middle Triangle is quite loſt, having all his fides and ang- 
les contracted into che: yery point of the Pile; therefore I have 
thought gaod to ſer dowa the 5 leveral Caſes of theſe Dyals in ſo 
many leyeral Scheams, and in every Scheanr to mark the Tri- 
Aaz3 angles 


we: 
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anol:s wich the ſame Letters, that what Caſ:: ſoever ſhall happea 
to be propoled; you may have a Scheam ready to dire& you. 

And to know which Scheam ſhall ſerve to expreſs che Gras 
on of your plain, take theſe Rules | 

x. Ifthe plain Recline Norch below the Pole, fo that the 
arch N O che Perpendicular Altirude of the Noon line be leſs 
ther. N Þ che Elevation of the Norch Pole, then the fult Scheam 
ſerves your Cafe. _ | 

2. Itthe plain Recline to the Pole makirg N P and NO e- 
qual, you ſhall ute rhe Second cheam, 

3. Ifthe plair Recline not fo far as che Pole, but. make N O 
orearer then N P,you ſhall uſe the Third Scheam, 

4- If cheplain Recline Souchward, then inſtead of che Tri- 
angle D N ©. you ſhall uſe the oppoſite Triangle 4 S$'Q,where if 
S O be greater then the Elevation of the Equator. or equal, to it, 
you ſhall ufe the 4*> Scheam. And ific be leſs, you ſhall uſe 
the Fifth. | 

And note that in the Fifth Caſe you may beft do your wark 
by the Triangle PH Z alone, (the Triangle P R O being here to0 
big) terting oft your Sub-ſyle from the Vertical by the meaſure 
of che angle H,or of the arch T R,the Noon line from the Sub- 
ltyle. E | 


COna?r. AAL.: 


How to make the Declining Horizontal Dyal, another 
way then was ſhewed Chapter 12, 


Hough you have in the former Chapters a perfe& Me- 
thod for the making of all ſorts of Dyals which give 


the Hous by the ſhadow of the Axis of the World, or 
a Gnomon fer Parallel co it; yet I think it both pleaſant 
and profitable for the Reader ro ſee tome other ways whereby the 
ſame things may be performed. p | 
For the Declining Horjz.ontal Dyal you ſhall firſt find the E, 
levarion and Declination of the Gnomen.after this manner, Take 
your Planiſphear in the Horizontal Projegtion, and for the help 
of your fancy. lay itflar upon a Table, tecting the Meridian, chat 
is, the Equator line of the Aſter in the Meridian of your Place 
- byaim, Thea ſetthe Finicor for your plain ; and his Pole 
| (which 
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(which is the Zenith of the Reer) ſhall be Eaſtward or Weſt- 
ward from the Metidian of the {ater lo much as you obſerved 
the Declination : then leek the place of the Pole in the Meridian, 
viz. the North Pole 3 7- 45. Punutes Northward from the Cen- 
ter,if the Wall look Narth, or the South Pole 1v much South- 
ward, if the Wall look South: and it Where not amiſs if the Poles 


Y a i —D 
were there marked with an Aferick, or ſome ſuch "nore, 38. or 
© $o. degrees from the Center, ſomewhat' near your Latitude, fo 
theſe Afterirks (if they be not exaRly the Poles for your Lati- 
tude) ſhall dire& you to find the Poles preſently, being very near 
them - as if the Aſferick be at 50. I know 2 : more inwards is 

ny Pole for Latitude 52 5, Next look what Azimuth cutterh 
this' Pole; for he ſhall repreſent the Meridian of the plain; follow 
him to the Firiror, and you may number as you go the Eleyati- 
6n of 'the Pole above the plain; and the degrees of the Finitor 
berwcen this Azimmth and the Center are the deprees of the 
Declinarion of the G-omor or diftance of the Sub-liyt: from the 
Meridian. - 

' -2{ "Havingfound'theſe two, You ſhall fer your Planjſphear in 
the firft Mode of the Meridional Proje&ion: that is,Sert the. Fini- 
ror to the Elevation of the Pole aboye the plain, fo ſhall you 
have -all your Hour diſtances diftinguiſhed upon. the Fir5tor by 
the Meridians, Bur here you ewſi catry this in your head, that 
here the Limb is not the Meridian of your Place, but ne the 

; plain ; 
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plain ; and then to fird the Meridian of your Place, number 
from the Lrmb in the Finitor the Declination of the Gronon,and 
che Meridian cutting there is the Meridian of your place, and 
Rands for Noon : therefore every 15** Meridian numbred from 
hence (and not from the Limb in this Caſe) is an Hour line for 
your Dyal: and look at what diltance from the Limb they cut che 
Finttor, at the ſame diſtance from the Sub-ltyle (hall the Hour- 
lines be ſec in your Dyal plain. EE 

Example, I have a South plain Ere& Declining 30. degrees 
Eaftward, (as in Chapter 12.) 

And for this, Firſt I ſet the Zemth 30 degrees from Meridi- 


:es, toward Orjens, and ſo doth the Fineroy repreſent my plain, and 


I ſee the Azimmth 2x. 10. minutes cutting the South Pole of 
the Horizontal Proje&tion about 3 8 degrees from the Center;from | 
the Pole to the ”znrror . I number in LN Azimmth 32. 01, mi- 
ques,the Elevation of the Pole above the plain; and from che In- 
cerſeHtion of this Azimnrh withahe Finitor to the Center where 
the Meridian of the Place meets, I number in the Finitor 21.10, 
minutes,ſo much is the Declination of the Gnowoy or of his Sub 
ſtyle from the Noon line. 

Secondly, ſetting the Finitor to the Plain's Latirude 32. On. 
minutes, I number from the South poigt of the Finitar inwards 
2.1. 10, minures,and there cuts the Meridian: 36. o8, minutes 


fromthe Limb, Newing me the difference of Loogitude;or Equi- 


neRtial diſtance of the Meridian of the Place from the Meridian 
of the plain; for this 36 Meridian is che Meridian of my Place 
4nd therefore I mark him well, he is the Vertical of my Dyal 
alſo the Noon line; And here, I conſider that the Sub-ſtyle will 
be Weſtward from him upon the plain, becauſe ic Declines Eaſt- 
ward (by Chapter 2. Theoxem x1.) Thergfore beginning at 
Noon,where the 36 Meridian cutteth the Fizitor I go LI5, tO- 
ward the Limb,and light upon the 21 Meridian from che Sub- 
ſtyle for x1 a clock, and he cutteth the Fenitor at 11. 35. mis 
nures from the Limb-ſo,the 10% Hoyr is the fix Meridian on 
this fide the Limb,and cutteth the Finitor. 3. 16, winutes;the 9. 
Hour is the niath Meridian beyond the Limb, as you come back 
aoain, and cutterh the Finitoy at 4. 44. minutes from the Limb 
or Sub-(tyle on the other fide (that is, Weltward of the Sub-tyle 
in the Dyal.) In like manner you way gather the diſtances, of 
the. other Hour lines from the Sub-fiyle into aTable,and thereby 
plot them dowa as in the Figure. | Cha? 
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CHAP, X X11, | 
To make the Reclining Declinin g Dyal, another way. 


Aving found the arches and angles requiſize by Chap- 
rer 16, and platted down your Horizontal and Verti. 
cal lines, he placed the Noon line above 01 below che 
Horizontal line, according as the arch of his Oblique 

Aſcenſion or Deſcenlion requirerh, and having placed alſo the 
Sub-ttyle in his due fituation as is above taught, you may eably 
find the diſtances of the ſeyeral Hours from the Sub-tyle,as yeu 
found them in the former Chapter for the Declining Horizoa- 
tral Dyal. | [5 M4 

Fo, when you have ſer the Finiror to- the Latitude of your 
plain, asthere you did, che Limb is Sub-Rylar,and if you number 
thence in the Firiror the Declination of the Gzomon, there ſhall 
Meer you the Meridiaa of the Place. Here you ſhall begin, and 
take every 15 Meridian forwards and backwards for an Hour 
line,and oblerviog how many degrees are in the Frin:ter berween 
the Limb and every one of theſe Hour lines, ſo many degrees (hall 
you place that Hour line from the Sub-Rtyle ia che plain, If you 
underſtand the former Chapter this will need no- Example. " 


" Cnar, XXIIIL 
To draw the proper Hours of any Declining Dyal- 


Very Declining plain, whether.it Recline or nor, hath rwo 
great Meridians much ſpoken of. 1. The Meridian of 
e plain, Which is the proper Meridian of that Country 
to whoſe Horizon the plain lieth Parallel. 2, The Me- 
ridian of the Place, which is the Meridian of your Country, in 
which you. ſet up this Declining plain ro ſhew the Haurs;ahd fo 
eicher of theſe Meridians Dyals may. be conformed. How to 
draw che Hours of our Country on ſuch a plain is the harder 
work, becauſethe plain is Irregular to our Horiz on: yer I ſuppoſe 
I have inade the. way yery. eaty in the former Chapters, Bur to 
, draw the Hours of.the Country: to which the plain belongs, is 
molt caſy.. For:if you take: O__ for the — 
Ws B 3 an 
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and the Elevation of the Pole above the plain for the Latitude, 
you may make this Dyal in all points like the Veccical Dyal after 
the precept of the 9th Chapter, EE 


Cnare. XXIV. 


To know in what Country any Declining Dyal foall ſerve 
© for a Vertical Dyal. 


F the Dyal Decline Eaſt, add the difference of Longitude 
| (found as above Chapter 21.) ro the Longi:ude of your 
Place, and the ſum or the exceſs above 36o 1s the number 
of the Longitude fought. It che Dyal Dechne Wett ſubrract tne 
faid difterence of Longirude out of the Lorgituae of your Piace, 
and the difterence is the Longicude inquired : bur when che Lon- 
_ of your Place happens to be leſs chen the difference of 
ngitude you mult add to it 360. before you ſubrract che difter- 
ence of Longitude. The Elevation of the Pole above the piatn 
is the Latitude of the Place inquired. | 
Example, The Declining plain of Chapter 12, will be a Ver- 
tical plain in the itude 61, degrees,and North Lacitude 32. 
degrees, that is, in che Mediterranean Sea berween eAlexanaria 
and the Iſle of Cree, And the Declining-Reclinirg plain of 
Chapter 16, 17, 18, is Parallel ro the Horizon of thoſe that tail 
in Longitude 35-9. degrees,and Notth Latitude 29, degrees, that 
is as 7 erreſtrial Globes and Mapps ſhew me, between the Azs- 
res and Heſperides. Ht, EN} 4 


Cnay, XXYV. 7 


; : 2 

To ſet a Plain Parallel to the Horizon of any Country pro- 
poſed. \) | 

] bo you can get the Declination/ and: Reclination of ſuch a 


plain, you have —_ co.-place him in his 'true Situario1, 

And thoie may be found by the diftereace of L5ngitude.and 

the Licicude of thetrange Country, (which are in this Pro- 

bleme ſuppoſed co be given) even as in Chapter 16. you found 
boch chote by the Declnation and Reclination given. 

Example. 1 would ſer a plain Parallel to the Horizon of Ferw- 

| ſalem, 
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ſalem,co ſhew me what time the Sun Riles and Sets there any day 
of the Year,and what Hour paſlech at Fersſalem at any time of 
our day. | Fult I ſeek by Geographical T ables or Mapps the 
Longitude and Latimude of Zer»ſalem, and 1 fird that Feruſalem 
is remoyed Ezſtward {om London in Longitude 47 degrees, and 
that the Laritudg there.is 32 degrees,ot thereabours, Therefore 
in the ReQtangled Triangle P R O of Chapter 16, I have the 
angle-P 4.7 degrees difference of Longitude, alſo the fide Þ R the 
Laticude of Jerw{alens 32 degrees,and hence by the 4* Pre- 
bleme of R;Qangled Triangles Book 3, 6. I get PO 42.30 mi- 
ayjes,and by eqnfquence O Ng, 45. minutes \ becauſe Þ. N is 
eur Lazitude) and 1 geralforheangle O 51. 40 minutes. And 
theſe had,1 ger by the ſame Probleme in the adjoy ning Trian- 
.#lc O ND, both D N x2, os. degrees,the Complement of the 
Beclnaton inquired, and the angle D 39. 23. Complement of 
the Reclinatibn inquired, Wherefore I conclude that a plain 
which ſhall repreſeat here,the Horizonof Jeruſalem: muſt Decline 
Eaſftward 77, 55. minutes,and Recline: Northward go. 37. mi- 
nuces, Draw upon this plain che proper Hours of Jernſalem,by 
Chapter 23. and know that When the Sun leayeth this plain cea- 
fing 20 inlighcey, che upper-past'of it, then he ſetteth at Jeruſalem, 
and look how maty Hoursand minutes the Sun ſerteth after noon 
in any,Country,ſo many Hours and niinutes he roſe before noon. 


| Cuare. X XVI. 


} 


Elqw other Cirglgs of the Sphear beſides the Meridians 
7: may be Prog aupon Dyals. : 
= He ProjeRion of ſome other Circles 6F the Sphear be- 


ide the Meridians though it be not neceſſary for find- 
' ;; A ing the Hours,yet may be both an ornament to Dya!s, 
-,, {>; and. uletyll allo for finding, che Meritlian, and 'placing 
the Dyal in his due;Situation, if-it be made upon a moycable Bo- 
dy. as {na]l be ſhewed Chaprer:33, | 
. The Circles finzeli to be projected in' all Dyals for thoſe pur- 
polcs are the Equator with the 7 ropiques.and other his Parallels; 
Which may be accounted Parallels of Declication, as they paſs 
thigygh cqual drgrees, as every 5® or x0 of Declination : or 
 Paralmls of che S1gnes, as they pats though ach degrees of De- 
Bb2 3+ 
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clinatior as the Sun Declineth, when he entrerh into any vigne, 
or any notable degree thereof ; ot Parallels of the lengrh of the 
day, as they paſs through ſuch degrees. of Declination wherein 
the Sun increaſcth or decreaſeth the length of the day by Hours 


or half-Hours, | 


Alſo the Horizon with his Azimmths and Alwicantars are nh 
ornament to Horizontal and Vertical Dyals; and are likewiſe 
uletull tor projeQing the Equator and his Parallels in all Dyals, 
My purpole is to be breif in-this Treatile of the 7 wm-;#twre here 
following becauſc I haſten to ay end, | ſhall cheretore thirk it 


{uſfcienraif I ſhew you one way to furdiſh any. Dya] wich the 
Circles of the Sphear, Leaving you to deviie others which I 
could haye ſhewa. 


CnHae, XXVII. | | 
How ta deſcribe on any Dyal the proper Azimuths and Al- 


micantars of the Plain. 


F Rom any point of the Gnomor'(taken at pleaſure) ler fall n 
Perpendicular upon the Sub-ſtyle ;| that Perpendicular ſhall 
Ye gore of the Axis'of the plain, and ſhall be reputed Radins 
to the Horizon of yup plain, The top of this Radrws in the Gno- 
mon is cailed Noars, becauſe you muſt there ſet a Knot. Bead, or 
Putron to give ſhade, or elſe cut there a notch in the. Gzomon. or 
cut oft the Gromon in the Place of Nodws,that the end may give 
the ſhad:w for thole lineaments, Let not your Nodae fland too 
high . above the plain, for then the ſhadow Will fall beſide on 
p' in for too great a part of the plains day nor let it Rand roo low, 
for then the linzamencs will run too cloſe together, A mean mult 
bc choſen. 

Ar the foot of this Radix take your Center, and deſcribe a 
Circle on the plain and divide it into equal degrees ; and from 
the Certer draw lines through thole degrees infinitely, that is, fo 
far as your Dyal-plaia vill bear; thele lines ſhall be the Azs- 
»:whs of the Horizon of the plain, and ſhall be numbred from his 
Meridian or Sub ſtyle. 

Divide any of theſe Azimmthnes into degrees, by Tangents 
agreeable to the ſaid R adi, and having made a prick at every 

_ dcpree, through every of theſe pricks, you ſhall draw Parallel 


Cu- 
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Circles which ſhall be Almicantars or Parallels of Altitude, to 
be numbred iawards,ſo that at the Center be go. tor the Zeni:h, 
and from the Center ourwards you-ſhall number 80, 70, 60, 
&c., till” you come within 10, or:5 degrees of the Horizon;for. the 
plain is too narrow to receive his own Horizon, or the Parallels 
near, if the Noedzs have any Competent'Altitude, | 

- « And ro divide the faid Azimuth lines you ule the Tables of 
Targents with a Scale of equal parts, or elſe plot the Tangents 
thus on paper, ſet A B equal to the Radins of your Horizon, 
and with that Radws draw the Quadranc A B C,or Ab c,and 
divide the Quadrant,numbring the degrees from C to B, and ha- 
ving drawn te Tangent B D,or B 4, Parallel to A C, draw 
lines from the Center through the ſeveral degrees to the faid 
Tangent-line,fo fhall this Tangent-line be divided for your pur- 
poſe : and from it you may transfer the diviſions to your plain, 

Now if your plain lie in the Horizon of your ae dhe Ver- 
tical plain doth) thele Azimmths and Almicantars may be of 
ſome ule to ſhew you the Altitude and Azimuth of the Sun for 
any time. See them in the Scheam Chapter 30, 

Bur if your plain lie not in che Horizon of your place, then you 
ſhall draw the ſaid eAlmicantars or Aztmuths, or ſo many of 
them as you ſhall need, in deleble lines, becauſe here chey ſerye 
only the Horizon of the plain : yer ſhall they help you to deſcribe 
the Equargg,and his Parallels, with the Horizon of your Place in 
any Dyal : and when they have done this, unleſs your Dyal be 
Vertical, chey may be gone. | 


Cua?e.:AATIHE 


How by help of the proper Azimuths and Almicancars of 
the Plain to deſcribe the Equator and h:s Parallels, on 
the Polar or Orthognomonical Dyal. 


T ſhall fuſhce here to ſhew how the Parallels of the Sigces 
may be deſcribed, becauſe the Parallels of Declicarion, and 
of che length of che day. are delcribed by like reaſon. And 

know that i3 the Polar plain becaule the Gnomoz is Perpendi- 
cular co the plain, the fame (F-29992 ſhall ſerve both Hours and 
erſzinv:hs ; for the Hour-lines be A4z11;4rhs in this plain, Note 

- | allo 
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allo char the Sun is never Elevated above this plain morethen he 
Declinerh from the Equator, which ar the molt is 2 3 * degrees, 
and thar if the height of Nodws be above a lixth part of che Semi- 
diameter of the plain, che ten firſt C,A/micanters will fall beſide 
the mw. A 6x:h part therefore mult ſerve, and that will give you 
all che Alcitudes above ro degrees,and the Parallels of the Signes 
whole Declination is more then 10. 

Delcribe cherefore the. Almicanta; 5 here, as you wee taught 
Chapter 27. for in the Hour lines you have already #every «5 
Azimuth, and may draw more if you pleale. | 

Then know that che Amirantars here arc the yery Parallels 
_ of Necluation, becaule the Equator is the Horizon of this plain, 

and. if you draw the Al- 
micantar 11,30 minutes, 
thac (hall be -che Parallel $0 
of - or np becaule fo 
much is.che Suns Decli- 
narion. and alſo his Al- 
tirude above chis plain, 
when he encreth thoſe 
Signes the Almicantar 
for 2c, 13, minutes 'is 
the Parallel for n and A 
in like manner, and the 
Almicant ar 23, 30. mis 
nutes the Parallel for 5, 
And by like reaſon you 
may draw the Parallels of che South Signes on the South face, 


Cnare XXIX, 


ee ee ae 


How to mſcribe the Equator and his Parallels, :nthe Equi- 


noctial or Parallelo gnomonical Dyal. 


'F this plain Decline not, the Hour lines of your Country will 
ſerve you. for they be alſo the Hour lines of the plain, and 
the Noon-line is Sub Ryle:if it do Decline, you ſhall draw in 

deleble lines che proper Dyal of the plain(by Chapter 23. which 
Declinerh nor. 


And having here the Azsmaths os Almicantars of the plain, 


drawa 
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drawn by Chapter 27. you ſhall obſerve upon your Planiſphear 


at what Alcitude or at what Azimmath the Parallcls cut the ſeve- 


ral Hour lines, and where the like Altitude or Azimeurh cus the 
ſame Hour lines upon the plain, you ſhall make marks, and 
through thoſe ———— the Parallels which ſhall be all Coni- 
cal ſections, except the Equator, Which becauſe he is a great Cir- 


cle,ſhalj be a ſtraight line on thoſe plains;and in all other plains, 


-except the Polar, where he is a Circle, 


ow t#& find the Attitude and Azimmth which the Sun ia 
ſuch a Parallel hath at ſuch or ſuch an Hour, Take the Aater in 
the Meridional ProjeQion;only for this time let the Limb be not 
the Meridian of your place, but the 6 Meridian or Hour-circle, 
and likewiſe Horizon of your plain, and let the Axtree line be 
the Meridian thereof,cutting it at Right angles. Now look where 
the firſt Hour-circle trom the Limb (which is 7 a Clock) inter- 
ſeFerhr the Tropique of $,to that interſeRion you , ſhall lay the 
Label(or rather one of the Semidiameters of the Reer, which 
toucheth neerer) and look how many degrees of the Limb lie be- 


eWeek 
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tween the Label and the Equator line,fo much is the Azimprh of 
that Hour from the Eaſt or Weſt in the Troprque of Cancer : and 
the degree of the Label cut at the ſame time'by the 7 ropique and 
the Hour line is the Alticude ſought.o ſo for the ſecond .Hout 
circle,(Which here 1s 8.)and fo tor 'the reſt ja order 9,10\,11,12, 
and you ſhall find that in the Froprque of { apcer ig 2M Morvieg 
the Sun hath .{zimwth trom the Ealt Northward, and Altitude 
as followeth, £ 


Az, min,  , . Alti, min. © _ In the Equator 

Zo) , 24+, 30x. 'I3, 44 the Azmmih is 
& ....., 26, 48. . 27. 18. ' always the fame, 
1Þ-;, :-* Abs* :. 30s, -. dp : Af full Eat or Welt, 
"IO. 40% 4% | $23. 35s and ſoupon your 
II. 58. +30, 62, 20.| plain he muſt 
1.2, 90, OO, 66.. 30, - needs be a ſtraight 


LPT Be | 2 -þ line, The Alti- 
t#des in the Haptoy are I5,30,45,60,75,90, 
The Hours altke diflant from the Meridian on both ſides are 
alike, and fo are the Parallels alike diftint from the Equator a- 

Þke alſo, : NOS | | 
When you haye therefore gathered a Table out of your Pla- 
niſpheac for the _— Hours of the North Parallels, and of |, 
the Equator, (as I have done here in- haſt for_the Equator, and 
T ropique of Cancer) you may by that Table prick down the 
Parallels upon one quarter of your Dyal, and by that alſq draw 
the reſt; for as you may {ce upon your Planiſphear, all, the 4. 
quarters are alike, - = 2E i 
| Note that the Azimuths cut the Hour lines too Obliquely - 
; it is beſt therefore co cruſt to the Almicantars, and ſo ſhall you 
have eafier and furer work, though you meddle not with the A- 


zimuths atall. T6 Hg 
p Car, XXX; | 
How to inſcribe the Equator and his Parallels, ii an Ob- 
. hqucor Scalenognomogical Lyal. oo © 
| F the plain neiches Decline nor Recline, and fo: be a Verti- 


cal plain, the Hour lines of your Place will ſerve you, for they 


be allo the Hour lines of the plain,ard the Nooa line is the 
| | Cc Sub- 
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HH Sub-ſtyle; * It it either Decline or Recline, or both Decline and 
Recline, you ſhall draw in deleble lines the proper Dyal of the 
plain by Chapter 23, and fo this Dyal ſhall be reduced to a Ver- 

tical Dyal, and be as cafily furniſhed with the Parallels as the 

Vertical : and when you haye by the deleble Hour lines of the 

plain inſcribed the Parallels, you may wipe out thoſe Hour lines 

of _ plain, and let the Hour lines of the place and the Parallels 
ltand. | 

Having therefore drawn the Azimmhs or Almicantars of 
your plain by Chapter 27, take your Planiſphear in the Meridi- 
onal Proje@on,ſerung the Finiroy to the Latitude of your plain; 

Then find your Equator and Parallels on the 4ſater, and where 

the ſeveral Hour lines interſe& them above the Fiziror, mark 

what Azimuth or rather what Almicantar paſſeth through theſe 
interſeions ; for in the ſame Azrimmnrh and eAlmicaniar ſhall 
the Parallels cut the Hovr liaes of the plain upon the plain. 
Example. Tn the Vertical Dyal for our Laticude 52. i 5. mi- 
nures, I ſer the Finitor to this Latitude, and going firſt to the Tro- 
pique of (ancer, I begin at the Limb, thac is, at Noon, there I ice 

the eAzimuth full South,che Altirude 61.15, minures, at x. 

clock:eAzimnth 27. Altitude 59at 2: Azimath 40 7. Altiinde 

53 fat 3. Azimmh'67, Altitude 45 3, &c. Therefore where I 

find the Noon line of my plain 'cut by the eAlmicantar 61.5, 1 

make a prick, and in the Hour lines of x x and of x.where the A- 

zimuth 27 and the eA/micertar 59 meet, I make pricks, and 

where the Azimurh 49 3 and the. Almirantar 53.1 do meet up- 
on the Hour lines of 10.2, ] make pricks, .and fo for che'telt, 

Lafily I draw with'an even hand a crooked line withour angles 
through thoſe pricks,and that ſhall be the Parallel or Trep:iqne 
of ( ancer : and in like manner I put in all the other Parallels, 
and the Equator in the midſt of them, though for the Equator 
you may draw him more ſpeedily by firiking a line through che 

Center of the Almicanrars making Right angles with the Sub. 

ſtyle. And that may be a genera} Rule for the . Equator in all 

Dyas which have a Subſtyle, and'in the Polar Dyal where there 

is no SubRyle, the Equator ſhall be a Circle, as before is ſhewn. 

: Noxe here that if your Dyal be great, and you have got points 
enough to goyern you in the draught of the Conical ions, you 
may draw half-hour-lines, and find points in them alſo, after the 
ſame manner, | | | 
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To do hb fame by tbe/Hour-lines of the Place, although 
the Plain Decline or; Recline. | 


XL 


. 
—ﬀ 


I F'you like nox to. draw.che proper Dyal of the plain where it 
4 Decliaes or Reglines, oecauſe being uſeleis in your Country it 
mult he wiped our again; it ſhall ſuffice you tv find the Hour | 
tacs of your Country upon the plain, by Chapter 21, and 22 and ' 

in the potture. your Planiſphear bath in choſe Chaprers,to oblerye 
What 4/micamars or ; Azinuths do crols thale Hour liges at the : 
\ſeveral Hours inany- Paraflel,and thereby make pricks upon the” 
Hour lnes/of your Place, as in the former Chapter you did upon 

the Hour lines of your plain; and by che(e pricks you may draw 


- 


your Parallels as beſpre. [7 
Note that if you work this way, you ſhall find the Suns great- 
eſt Alcicude to be io.che Meridian x os plain- or Subfiyle, and 


not in the Noon-liae qf-yaur Place;whereat you muſt not wonder: 
ſo if che Subſtyle|be abour g/ inthe Morning. there you ſhall find 
the Sunat hizheRt, and that his Alcicude decreafech from thence 
ril] he keaves the plain... -. "2 Wc A # 


/. Cyar, XXXI1, ,, 


 - How to inſeribe (6 Horizon of the Place, with his Azi- ' 
| muths/and Almicantars,mn the Horizontal Dyal. -.. 


| = He: Nodys may be chofen in any*part of the' Gnomon, 
| | bur wich th&eauripn given Chaprer 27, and a Perpen- 
| dicular falling fromthe Nadus on the Sub-ſtyle ſhall 
| touch the Center of the Azimmnhg and Almicantars 
of the plain, as hath been ſhewed Chapter 27. | 1 
'Here you have no uſe of thoſe Azimnrhs. and Almicantars : _ 
but through che Center of them you ſhall draw an Horizontal _ 
line. by Chaprer-3. and thay ſhall be Horizon. 
Now it your plain Decline not from the Meridian, and ſo this 
Center fall upon the Noon line, you ſhall divide your Horizon 
both wayes trom the Center, as you were taught to divide the 


Azimuthal lines by Tangents, Chapter 27, and ſhall —_— 
thole 


= , 
» 
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thoſe diviffons Ko the Center on both ſides F, IO,-IF, 20.&c. 


and from the ſeveral points ſo made for 5, 10, 15, &c. In the 
Horizontal line ler fall Perpendiculars or Vertical lines on th 
plain, and they ſhall be Azimmths of your Place. "K3 
Bur if your plain Decline, you ſhall divide che Horizonal line 
thus. Draw a ſhorc Vertical line through the taid Center dowga- 
wards,by Chaprer 3. which ſhall be che Verticle of your plain. 
In that Verticle ſer D E equal to the Radius of the Horizon, 
(oc is, D N the height of Nodzs) and upon the Center E de- 
cribe the arch G H or g h as wide as” you pleaſe and the plain 
will bear; draw alſo through D che Horizoncal line DF ; then 
from the Center E ftrike the line EF fcutnng the interieRtion of 
the Horizon with the Meridian of che Place at F and where the 
line E-F cutg.either-of the ſaid arches. you ſhall begin to divide 
either of them into- fives or tens of degrees. numbring 5, 10. x5, 
&c.both wayes and laying a; Ruler from E to thote degrees in 
the arch, you ſhall _ out thereby the ſame qegrees in the Ho- 
rizontal line, and from theſe marks let fall Perpendiculars upon 


"6 
/ 


the plain, which ſhall be the Azims:hy defired. 
For the Almicantars they will not be ſo handſome lines, but if 


Ces. - \ you 
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ou will have them, do thus. If the plain Decline not, ſet the 
Finitor to the: Latitude of your Place as Chapter 10. and if ir Ne- 
clice, ſer the Finitor tothe Laticude of your 'plain as Chapter 
21. Then keeping your ey above the Horizon, and within the 
T r-piques, mark what Hour lines the 10®: Almicantar (for Ex- 
ample) cutreth, and what Azsmwrh there with him cutteth the 
fame Hour lines alſo, and in the interſe&ions of the ſame Axzi- 
mw:hs and Hour lines uppn your plain you ſhall make marks, 


| through which the tenth A/micantar (hall be drawn : and fo of 


the reſt, 
Note hereThat your Azimuths and Almicantars mult vot be 


drawn beyond the Tropiques, nor beyond the Horizon: neither 
mult the Hour lines, if the Nodrs be the end of the Gnomon. 
The Scheam ſhews you how the Azimnths may be drawn 


on the Dyal of Chapter x2, and 21. Declining Eaſt 30 degrees, 


CHae. XXXIIL 


How by the help of” this Furniture to place any moveable 
| Dyal-Plain zn his true Situation, and conſequently to 
find the Meridian-line of the Place, without any other 
Inſtrument thenthe Dyal zt ſelf. ' Y | 

Er the Dyal upon a level Table or Board, and turn it cill 
Q the ſhadow of the Nodws touch the Suns Parallel, Az- 
muth, or Almicantar, any or all of them : but the Pa- 
rallel ſhall beſt guide you, becauſe that is moſt eafily 
known by memory without Obſervation. y And when the ſha- 
dow of the Nodss toucheth the Suns Parallel it ſhews there the 

Hour alſo; and moreover it ſhews the Suns Altitude and ez5i- 

muth for the ſame Time,if the 4zimuths and Almicantars allo 


be drawn upon your Dyal. 
Buc you ſhall note here, that the ſhadow of the Nodws may 


_ touch the Parallel at hke diſtance from the Sub-ſtyle on both 


fi4es. Therefore if you be in doubt which is the true place of 
touching. (as you may well doubt when the ſhadow cuts the 
Pirallc] near the Sub-(yle) you ſhall Obſerve a while whether 
che ſh dow of the Radius be lengthning -or ſhortning : If ir 


ſhorcen, the Sun is not come to the Sub-(tyle, and fo the earlyer 
| I. Hour 
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Hour ſhewed is the true Hour , If it lengehen, the Sun'is palt the 
Sub-ſtyle, and the later Hour is the crue Hour. And: when the 
Dyal ſhews the true Hour, the Gnemor and the plains Parallel 
thereto do point North and Sourh. And here you may lee, 
that che furtþer che £un is from the Sub-ttyle, the more ealily is 
the Dyal placed. | Pn] / 

Thus may you make a very commodious Polar Dyal,to ftand 
in a chamber Window, and to remove from Window to Win- 
dow.as the Sun. goes, Which ſhall find the Meridian line it felf 


any Whete, in the 4. Summer and 4 Winter Moneths; and if you - 


will make him a. L:nb, like the L:16 of a Box-lid of a Cheele- 
fat, to receive the Parallels near the EquinoRtial, which elſe fall 
beyond the plain, he ſhall ſerve for all the Year, | 


Cnae. XXXLIV. 


How to make a Vertical Dyal upon the Ceeling of a Floor 
within Dores, where the Lire& Beams of the Sun never 
COME, . ; 


4 þ He greateſt part and as much as you ſhall uſe of the 
Vertical Dyal deſcribed __— may by Refle&ion 


be turned upſide down,and placed upon a Ceeling, bur 
| the Center will be in the Air without Dores. | 
A peece of a Looking-glaisis broad as a Groat or Six-pence ſer 
leyel, or a Gally-pot of fair Water, which will: ſet it telf level, 
being placed npon the ſole of the Window ſhall ſupply che uſe 
of the Nodas in the Gnomon, and the beams of the Sun being 
Reflected by this Glaſs or Water ſhall ſhew the Hours upon the 
Cecling, , : 
The Planiſphear ſhall help you to make this Dyal two wayes. 
If the Window Decline not much from the South, you may 
make ir moſt eafily the Firſt way, But if ic Decline much, and 
ſo the lines fall much upon the partition Walls, or if you would 
adorn'chns Dyal with the Parallels or other Circles, you ſhall 
uſe che Second way. 
The Firft way is chis Draw a Meridian line upon the Floory 
by Book 4. 3. 1o that it may poiprupon the Perpendicular,which 
you ſhall imagine to fall from" Nodws upon the plain of che 


Floor prolonged, And this may be moſt eafily done, if you 
hang 
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vougn rey 


hang a Plumb-line in the W wdow ducctly over the Nedrs of 
place of the Glals, for the ſhadow which thar Plumb-line gives 
upon the Floor ar Noon, is the Meridian line tought; and by & 
Ruler or a live (ietched upon ic, you may proton 1t as far as you. 
ſhall need. A 

Then lct a Plumb. life fall from the Ceeling upon this Metidian 
line of the Floor, arid behind it Northward or Souchward, place 
your Ey,lo that che Plumb-line may hide the Meridian line of 
the Floor from your Ey : then keeping your head fieddy, calt 
you: Ey up to the Ceeling,and dire One to make two ports at 
« good diſtance,in che line upon the Ceeling which rhe Plumb-line 
now coveteth from your Ey,and by theſe points you ſhall draw 
Right Meridian on the Cecling, | KarS 24 


o 
, 
FLLETEFLIL 


1 


| Then having faſtned one end of a Line at Nodws, let Another 
frerch this line up to the Meridiah on the Ceeling andgyt him 


move his hard nearer or further in the Meridian Gull you bind by 


a Quadrant that this line pointeth up Northward as may de- 


prees as the Elevation of the Fquator is in your Country, and 
then" yeu ſhall cauſe him to'make a point where the line oy 
| the - 
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the Meridian of the Cieling, and through that poiat you ſhall 
draw the EquinoRial line of your Dyal,cutting the ſaid Meridian 
at Right angles. The length of the thred from the Ngdas to the 
point in the Meridian where the EquinoRial cuts him, is Radimns 
of the Equinodtial: to that Radin# you fall find the Targens of 
IF, 30, 45, 60, 75. as you found tlie Co-tangents Chapter 27. 
(knowing that the Co-rangents of $0,ayd.70. be the Targentrs of 
10, and 20. and fo of the reſt) and beginning in the Meridian 
wake pricks in the EquinoRial line, at the end of the Tanger of 
15. Eaftward for x, and Weſtwardsfor® i- and at the end of the 
Tangent of 30, prick Eaſtward 2. and Weſtward xo. &c; 

Then by Chapter 9. ſeqk what angles the Hour lines of a Ver- 
tical Dyal make at the Center, which in our Latitude are x. 11, 
58. minutes, 2, 24, 32. Minutes, 3. 38. 20, Minutes, 4. 5 3« 52+ 
- Minutes, 5- 7 X. 17. minutes, and with the Complements of theſe 
angles ſhall theſe Hour lines croſs the Equino@tal : ſo the Hour 
line of x. ſhall Incline to the Meridian on the South fide the E- 
quinoRial line, and ſhall make his leſſer angle wich che Equi- 
nbctial 7 8, ©2, minutes, and the reſt as in the Figure, 

'The Second way is this. Fit.a plain ſmooth Boaxd about 2 
foot Square to lie leyel from the fole of the Window inwards, 
and near the outer edge thereof make a Center in the board in 
the very place of Nodvs, or a little under it, remembriog that che 
Ngdws or Center of the Glaſs muſt be fer ſo much higher chen 
this board, as the Center of your Quadrant is placed higher 'in 
the ProjeQing of the Dyal. 

Upon that Center taken in the boatd deſcribe as much of a 
Circle as you may with the Semidiameter of you uadrant; 
Which Circle ſhall be Horizon : Draw here from the Center 
to the Horizon inwards a Meridian line, by Book 4. 3.and where 
it cuts the Horizon begin to graduate the Horizon into degrees of 
Azimnths both wayes, which you may ſpeedily do, by transfer- 
ring the graduations of your Quadrant, or ſo much as you ſhall 

need, to this Horizon, + | 
Next you muſt deyiſe co make your Quadrant Rand: firm and 
upright upon one of his Graight fides,(which I will call his foot 
for his time) and that you may thus do ; Take a ſhort peece of. 


a Ruler or {mal Tranſom,and ſaw in one fide of it a notch Per-. 
perdicularly, in which notch you may flick fat er wedge the heel 


or the toe of your Quadrant,in ſuch fort that his foot may come 
| MR: cloſe 
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(loſe to the beard, and the other [traighc fide or leg may ſtand 


Perpendicular upon it; | Weg $5 

T hoſe things prepared, put your Planiſphear in the Meridional 
Proje&ion,with the Finitor at your Latitude, and firſt obſerye. 
there the Alticudes of th&Sun in the Meridian, which in Latitude 
52+ 15, minutes, you ſhall find in the Tropique of 5 61, 15. mi» 
nures, in the Equator 37. 45. minutes, and in the Tropique of y» 
T4. 15. minutes, Now having ſtuck a ſhort needle in the Cen- 
ter of the Horizon, cloſe to which I nuwſt alwayes keep the 
Center of your Quadrant, ſerthe foot of your Quadrant in the 
Meridian line of the Board, and from the Center of your Qua- 
drant extend a thred by x4- x5.minutes of Alticude traight on to 
rhe Cieling(the rhred only touching the plain of the Quadrant and 
making no angle with it, but held Parallel) and where the thred 
thus extended touches the Cieling make a point, then' the Qua- 


- drantunmoyed, extend the thred by G1, I5+ minutes of Alticude, 


and make another point as before, and between theſe two points 
draw a ſtraight line, and that ſhall be your Meridian, and ſhall 
be long enough for your uſe : then extend the thred by 37. 45. 
minutes of Altitude, and where it couches chis Meridian croſs the 
Meridian at Right angles with an infinite line, which ſhall be che 
Equator, Then ſeek upon your Planiſphear for one a clock, 
and you ſhall find ia the Tropique of yy the Suns Azimmth 14. 
and his Altitade 13, 06, In the Tropique of & his Azimnth 27! 
and his Alcitude's 9, 04. minutes:therefore ſetting the foot of the 
Quadrant in the Azimuth 1 4. from the Meridian Ealtward, I 
extend the thred by x3, 06. of Altitude,and make a prick in the 
Cieling : and again ſerting the foot of the Quadrant in Azinnth 
27 3. and extending the thred by 59. 04 minutes of  Alricude, I 
make agother prick in the Cieling, and the ſtraight line which I 
fhall draw between theſe two pricks ſhall be all the Hourlines of 
One, and fo of the reſt, And if you be minded to have the 0- 
ther Parallels drawn, you may find points for them as you have 
done for the Tropiques, and by thoſe points draw them. And 
note that two points made in the Cieling for the ſame Hour line 
in any ewo Parailels, or in the Equator and any Parallel, ſhall 
ſuſfice to direR the line,though it is belt ro rake your points in the 
Tropiques, at the largeſt diffance, as I haye here done, if there 
be room'enough on the Cieling. | 
+ But becauſe it often happens that part of your Dyal falls beſide - 
| the 
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the Cielins, and the pra of the a ro of the Walls is often 
ucecrupred, and made Irregular by Beams, Wal-plates, Cor- 
nſhes, Wainſcot, Chimney-peeces, and ſuch like bodyes, 1 will 
hew you one abſolute device to carry on your Hour lines oyer 


ll. | 
Extend the thred for any Hous line to the Tropique of Cancer 
n the Cieling, as you where taught before, and % ic there, and 
:xtend another tared 1n like manuer to the Tropique of Copricory,; 
where eyer it ſhal] happen,{vs perhaps beFond the middle beam, 
or quite beyond the C1 
ſo. Then place your Ey to behind theſe threds that one of theny 


may cover the other, and at the ſame inſtant where the upper - 
line (to. your Sight or Imagination) cuts the Cicling, Beans, 


Wall, or any Regular or Irregular body, aboye rhe end of the 
lower line, there ſhall che Hour line paſs from Tropigue to Tro- 
pique : dire& any By-[tander ro make marks as many as you 
ſhall need; and by theſe marks draw the Hour line according to 
"| your defire. | © 

* *Ifthe arch ofthe Hotizon berween the Tr:p:q#es be within 
view of your Window,you ſball draw the ame on the Wall to 
bound \ Parallels, the Horizons Altitude you know is nothing, 
and therefore he will be a leyel line ; and the Suns Azimmb 
when he riſeth (commonly called Amplitude, and Ortive Lauti- 
tude) is in Cancer 40. 40. minutes Eaft Northward, and in (4- 
pricorn as much Southward; and cheſe will be refleRed to the 
contrary coaltson the Dyal. bd en 


» 
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cling upon the Wall) and fix thatthred al- 
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A breif Deſcription 
EEE Of u no 
CRUSSST AF F 
bo 
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He Croff.fiaff conſifteth of two Rules joyned (by a ſoc- 
- ket, or elſe pinned) in the form of a Romane T, and 


three Sights, or more. as, 
The longer Ruler is called Radins, Index, and the 


Yard, as A B, of which I call A the neer end, B the further end. 


The breadth would be 2 of an inch, the depth an inch and half, -- 
the length >oagr Bo. inches - .and every of thoſe inches would 
be divided by Parallels and Diagonal lines into xo0.equal parts. 

The ſhorter Ruler E F is called the Tranſom.; it would be 
halfan inch or three quarters,both in breadth and depth, and ig 
lergth about 2. foot * for the Sights there, if T mayadyiſe you, 
would never be ſer above 20, inches alunder, 

This Tranfom would be divided into whole inches onely, be- 
ginning in the midft at B in the viſual line © B, and numbred to 
x0' both wayes” , HY | 

The Sights C and D muſt have fockets at the bottom, through 

which the Tranſom muſt paſs, fo thar the Sights may be ſet to 
any divifion of the Tranſom. The Yanes or tops of thoſe Sights 
muſt have onely two edges on their fides, vifible' to your ey, 
namely thoſe edges which touch the Tranſom - and the two o- 
ther edges muſt be pared away, | 

The middle-Sight at B would have half his head cut away, 
and a ſhoulder fas in the Figure, and a tenon at the bottom 

ficted to a morteſs made in the middle of the Tranſom, that you 
may ſtick him in and take him out when-you pleaſe, for to this 
morteſs you ſhall do wgll to fit two other moveable Sights very 
narrow,for obſerving the Diameter of the Moon,or the. diſtance 
of Stars which are very neer: one may be about half an inch 


- broad, and the other about a quarter. 


The Index muſt hove one broad Sight, G ©, made with a 


focker to ride uponthe Index; it would be three inches and as 


* half 


A breif Deſeription of a Croff-Staff @ 


half high above the Radius: the breadth" 


at lealt rhree *inches, and the morteſs 
through which the Radius ſlipperh 
would be made neer the right lige © 
the Sight, that full half of the Set 
breadth(pr more, may be on the left tide 
the Radius. Ar the upper- corner of 
this Sigh lefrward, as at ©, you -ſhall 
with a Gouge hollow a pit for your ey, 
on the backſide : inthe mid{t of which 
pic you ſhall bore an hole quice 
through, big enough to receive a Gooſ- 
quill: alſo you ſhall round the carngr. of 
the Sight that ir may fic the inner jcor- 


ner of your ey, that the left fide of the 


Sight may lie cloſe to yu Noſe in ob- 
ſerving. '- The Fiducial edge of the mid- 
dle Sight of the Tranſom muſt fo an- 
fwer this Ey-hole, that it keep the ſame 
diftance-from the fide of the Radius left- 
ward, and the diſtance would be about 

-an inch and quarter,that your right Ey 
may eaflly.come at the hole while the ' 


Index __ upon your right ſhoul- | 


der, and fo your true Radius ſhall be the 

_ line 5 B, running beſide the In- 

ex, but Parallel to it, and this line muſt 

- cut the middle of the Tranſom, and the 
middle of his middlemoſt Sights, 

When you would uſe this Staff, you 

ſhall firſt ſer the Sights of the Tranſom 


to like inches, as at x0, and. 10, if the” 


angle be great, or at » and x, as in the 
Figure they ate placed:alwayes fetthem 
at Whole inches, and at like numbers on 
both ſides from the middle of the Tran- 
ſom : and chooſe to place thoſe Sights 
may be far diſtant from them in cout 
more diſftin&aly obſerve the minutes'and 
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or ſome device ficced For that purpoſe, pur the neer end over your 
right ſhoulder : and leccing your Ey to the Ey-hole, flip the In- 
*gex backward or torward cill you ſee the objeRts by the fides of 
rhe Sights of the Tranſom ; and mark what number the back- 
tide of the Ey-(ight cutterh upon the lndex,for that ſhall giye you 
the angle lought 10 this manner. | | 

Example. The Sights of the Tranſom being ſer at 5, and 'P 
that is, x0» inches alunder, I obſerved two Steeples by their 
edges, and the Ey-fight then cut upon the Index, 6625, that is, 
inches 66 | from the Iranlom, I fay therefore, As C B 5oe. 
to B G 6625. lo C B Radius or 100000, to BG the Co-tan. 
gent of half the angle. Here I haye no more to do then to divide | 
662500000. by.500, or 6625000, by 5. which is an eaſy 
work, and the Quotient 1325000. 1s the Co-tangent of 4, de- 
orces 18, minutes 57. ſeconds 4.3. thirds, for half the angle, 

; Note here, that if the Sights had ſtood at x0, and r0.then had 
the number 6625. been the very Co-tangent of half the angle : 
and-remembring that your Radius on the Tranſom hath but 
" 2©00, aQual parts, go tothe Canon, and cutting off {o many 
places as may leave the Radius there but xo00.. you ſhall find 
your number 6625, to be the Co-rangent of 8.35 minutes, 

_ alſo,that you may obſerye the angle berween the middle 
Sight and one of the other : and then you find the Co-tangent 
of the whole angle to that Radius to which your Sight is ſet on 

- the Tranſom, as to the Radius 200, 300. or any ether eyen 
hundred to 1000, 

Note furcher,that you muſt evermore obſerye neer the tops of 
your Sights,thac the viſual lines may run above che Tranſom ag 
much as the Ey is placed above che plain of ir. 

He that will, may have room to ſet ſeveral Scales of degrees 
and minutes to ſeyeral-Radiuſſes;as one to the Radius 300. ano- 
ther to 500. another to 700s by which the very degrees and mi- 
nutes may be preſently had, without recoutle to the Tables, To 
me the Scale of equal parts is ia ſtead of all, 


-\ 


The Commodities bf thus 4:ſþoſition of the Staff, are theſe, 


x- Ic is better managed when it reſts upon the ſhoulder, and 
the Ey-ſight bein made to move While the Tranſom and his 
Sights and Fixed, ſhall faye you much labour” of courfing up - 


and 


" 

l 

t& 2 
MES rs 
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— 


2nd down from one end of the Staft to t 

2, The Ey-ſight being made to ſhew 
of the Cong, {hall alwayes give you large differences: in- 
ſomuch,thatit your Staff be but 6. foot long your may obſcrye 
to Seconds,and Thirds in leſſer angles,and till you' come beyond 


20, Ons your Sight ſhall ſeldom moye leſs then the tenth 


Part of an inch for one mipute. And beyond »30. or 40. de- 
erces this Inſtrument would not be uſed, becauſe the Ey cannot 
{ee both the Sights of che Tranſom at once, without rolling from 
one to another, whereby the Center of Viſton is changed, 

3-,. Your Ey is better fixed and ſhadowed by this Ey-fight, 
then when the end of the Index is placed by gueſs upon. the 
Cheek-bone. | 

The inconvenience here is io more then what is found in all 


er in obſerving, | 
che mPle by the lengrh 


Croſſ-ltaffes of what form ſoever. And thart is, they are ſubje&_ 


to ſome errour by reaſon of the Eccentricity of the Ey. For the 
viſual Beams meec within the Ey at a depth uncertain, and they 
arealſo refracted in the Superficies of the apple of the Ey : the 
apple of the Ey alſo is not of the ſame conyexicy, oor of the ſarqpe 
breadth in all Men : and itis contraſted in a bright Air, and 
dilated in a darker Air; as you ſhall ſoon find if you go about to 
obſerve the Diameter of the Moon by this Ialtrument, without 
corre&ion of the Eccentricity;for you ſhall alwayes find the ap- 
parent Diameter too great, and mich greater in the Night, then in 
the Day, Thus, November 18. 165 3. 1 obſerved the Moons 
Diameter 32. minutes 06. ſeconds in the Day Time, and that 
Nizht I obſeryed it 58. minutes,by reaſon of the dilatation of the 
apple of my Ey in the Night. 
This errour may be reQtified two wayes, The Firſt is by 
examining the oblervations made with your Croff-{taft, by ſome 
other Inffrument which is not ſubj:R to like errour. As for 
Example, TI have deviſed to faſten an arch of a Circle containicg 
20, or 30, degrees to the-end ofa Ruler of 6. or 7. foot, and ft 
t0 it a Label With Sights, then having obſerved by my Crofl- 
bo the length of Orions Gird/e,1 will ſer my other loflrument 
. to it, turning the arch toward me that I may manage the Label 

better, and noting the difference of the obſervations, 1 will find 
_ how to corre& my Staff in that poſture an another time: and [o 
by many obſervations I may frame a Table to corre the Ecceg- 


_ rricity throughout; but my Table perhaps will not ſecye to _ 
i | re 


_ he. 


__" 


» 


any. 


—_—_. 


——_—_— A 


— 


F A preif” Deſcription of 3 CrotFStaff, / 


reFthe- eccentric very Mans Ey, neither will a Table 
made for the NightTerve me in the Day, 

-The other way is moſt exact and'eertain for all Men; Make 
another Tranſom in all*pcints like che-ficlt, but ſhorter by half, 
. andletthe diviſions thereof be into half-inches: this Tranſom 
muſt-ride upon the Index with a focket, berween the long» Tran- 
ſam-and-your Ey, * Now: when you obſerye,ſet the Sights of the 
ſhort Tranſom to the like number of half inches as the Sights of 
the long Tranſom fand-at whole inches, and' when you haye 
placed your Ey-ſight ſo that you ſee the Stars upon the edges of 
the Sights of the long Tranſom, draw your ſhort. Txanſom till 
you ſee the Stars by his Sights in like manner-at once; then look 
what number is cut by the ſhore Tranſom, the double thereof 
is the Co-tangenr of the angle: and look what the number cut 
by the E ſight wants of that double, ſo much is the Eccentriciy 
of your-Ey inthat place. This way is ſhewed-by that Excellent 

' Mathematician'M*" Edward Wright 'in Chapter x5, © 
© \ bf his Treatiſe of Errours in Navigation, © 


A Catalogue of Eclipſes, 
Obſerved fince the Near of our Lord 1637, 


Irſt, At (oventree, whoſe Longitude is more Welk then 
FE London 1. degree 29, minuces of ſpace, Latitude 52, 28. 
minutes. My eſpecial friends D” John 71 wyſden, and 
Mc Sammel Fefter,late Profeflor of 4ſftronomy in Gres- 
ham ollerge, and my elf all rogerher, obſerved the totall and 
ereat Ecliple of the Moon, which hapned in the Year 1638. on 
Tueſday December 11. before Noon, The totall obſcuration 
began 1,ghour 07 minutes : The time of emergence obſerved 
by the tude of Benenaes Was 2. hours 41. minutes;ſo the to- 
tall Obſcuration continued x. hour 34. minutes:during the great- 
eſt parr of which time the Moon wasiquite loft, though the Skie 
was clear, When the Moon began to recoyer light ſhe was in 
the foremoſt foot oi eApe//o,between the two Stars of the third 
Magnitude 2 aline drawn between thoſe Stars did cut off the 
lower part of the Moons body to } of her Diameter, and ſetting 
the diſtance of the Stars in 12. parts,the Moon had gone 7 3 of 
thoſe parts toward the Eaſterly Star : which is in Calce Apeli- 
26, Hence I compute the apparent Longitude of the Moon at 
the time of emergence 7: 29, 36. mirutes x9: ſeconds, and. her 
apparent Latitude 0- 44+ minutes Sourh, :* 

2. At Eaſton Macodit, whoſe Longitude'is Weſt from Lon 
don ©. 43. minutes of ſpace, that is, almpſt 3 minutes of Time the 
Latitude 52, 17, minutes, eAnno Dom. 1641. upon Frjday 
Ottober 8.1 obſeryecd rhe end of the torall Eclipſe of the Moon, 
when Lyra had Altitude 4.8, 4.8. minutes, that is, az $ hours 38, 
minutes 08, ſeconds after Noon, "gg 

3. At Eton whoſe Lorgitude is Weſt from London 45. mi- 
nutes of ſpace, or 3. minutes of Time Latitude 52. x5. minutes, 
Arno Dom. 1645, upon Munday Anguft 11,1 obſerved the 
Eclipſe of the Sun ending when the Center of the Sun was in A- 
zimuth ©. 55. minutes paitthe South, chat is, o. hours 2 \, mis. 
nutes after Noon, This Eclipſe Hew-lins obſerved to end at 
Danzickat 1. hour 53, minutes, as he Writes in his Selevograr 


q pra, Ee 4. At 


A Catalogue of Ecliples. 


4. At Efton aforciaid, Anno Dom, 1649, upon, Wedneſday 
May 16. before Noon : I obſerved in the company of Mr Samu- 
el Silleſby, late Fellow of Queens C olleige 1N Cambridge,the tortall 
Eclipſe of the Moon, The beginning when the right Knee of 
Ophiucu was in Azimuth 7. 42. minutes: palt South : that is, 
I, hour 08. minutes 4, 9s, The totall obfcuration began when 
the Azimmh of che ſaid Star was 20, degrees Weltward, that 
js, at x. hour 55. minutes 44. ſeconds. By the Medicean 
Tables it ſhould happen to be totally obſcured at {rariburg 


2. bours 46, minutes 23. ſeconds, and at Eftor x, 5 3. minutes 


23. ſeconds. 
nutes 48, ſeconds. 


By Lantsbergins Tables,at Etfop x. hour 40.mi- 


5. At Efton, Anno Dom. 1649, Oftober 25. current, Aﬀer- 
noon, I obſerved by 2 Teleſcope the Eclipſe of the Sun, The 


Digics Eclipted and che Time were as follow 
Dig, H. minſec. Dig. How. 


2.02.29. 


eth, 


6, At Eaſftow Hacodit 


—_ 


Anno Domi, 
Munday March 15, in the 
Morning, I obſetyed with 


165% on 


2. 59-44. 2. 15.32.14 Dr Twyſden, that the Moon 
Jo —TIs. O09. 44 To 22,40 | was Eclipſed about one Dj- 
4+ 20,12, Os. 31.94 | git when A/karr Was in A 
4oI—= 33: 32s | zimmh 79-40,minutes from 


the South Eaſftward, 


>. At Efton Anno 


More we could not fee for Clouds, 


Dom. 1652, on Di, mi. Ti. mi. ſec, Digits, Time 
Munday March 29. | O. 03,— Ye 2Te 12, LI,00,-10.357 
before Noon, I obſer- | I. 00, 9. 27+ 10-00, -10,42: 
ved the great Ecliple | 2+ ' 0+ 9: 31.0% 9+00e=10,485 
of the Sun by a Te- | 3 0 9» 37» 8.00.-10,55. 
leſcop: and a minute= | 4+ % 9+ 44+ 7.00.-LI1.01, 
watch ReQtified by the | 5» ©O- 9+ $9: 6.00--11,06" 
Azimuth ot the Sun, | 6. OO” 9, 55+ F-00--LT,113 
taken both beforeand | 7» 0+ 19: 00 4-00--II.19, 
afcer, in the company 8, 0,”IO. 06, 3 00,-IT.241 
of half a ſcore Gen= -| 9+. 0.10. IT. 28,, | 2.00,-I1,3T. 
tlemen and Miniſters {10 0-10, 18: I.00.-I1,353 
my Neighbours, as |* 7. th." 0s 25- 0,00,-11,42] 
followerh. I I, 22,—I 0, 32s 04» 


And though this Ecliple was fo great, yet we could read in 


the 
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the time of the greateſt darkneſs within Dores, norwithllanding 
that che Window was covered with a Blanket. | 

8. At Eflon, Anno Dom, 1652. on T weſday September >, 
current,the Moon roſe Eclipled about 10, Digits, and while 8, 
Digits were yet darkned all the dark part of the Moon ' was viſi. 
ble of a Dusk and Tawny colour : this Eclipſe ended when the 
double Star in Corn yp wanted in eAzimmbh 6.30, minutes of 
the South; thar is, at 7. hours 5 1. minutes 52, ſeconds: bur the 
Moon was not free of the Pennmbra till z, minutes aker, | 

9, Art Etftor, eAnno Dom. | . 
I654, on Wedneſday eAngnſt 2, pet apy on Time. 
current, before Noon, I obſerved vn Hg _— _ | 
the great Eclipſe ofthe Sun by 75 39> 9+ 90s 
a Teleſcope and a Minute-watch, i 4 JO: 4 Bo x, 
ſufficiently ReRified by the A- - + Soy o oy 
zimuth of the Sun, in the compa 3.--bing, <a 


ny of many learned Men m 
Net "Yi... E: —8.203 5, 9:38, 
cth 


ghbours and friends,as follow- 7. $.28, 4. 9.452 


x0. At Etfton, eAnno Dom. * WG + 4 9. Jl, 
1654. 0n Thurſday Augaſt 17, 1 ” TN = 
obſerved the Eclipſe of ihe Moon cc 8. 49, I,-LO. O32 
by a —_— and a Minute- _ Bj O,-IO, Of, 
watch, ReQified by the Azinyh of the firſt Star in the Horn of 
wy, as followeth, _ | 


A xs : 'K - 
wm 2A wy 47% I faw the Penunbri invading the Moon, 


with my bare Ey, 
9. 54» I ſaw the Penwmbra invading through my 
Teleſcope. 2 


N% 


TO. 153 - Shadow 3 minutes deep. . \\ 

IO, 25. Shadow 4. minutes deep Yet I could \ 
diſcern all the Limb, 

10, 45. Shadow moxe then 4. minutes deep. Yet the 

_ Moons Limb all ſeen. 

Li, Of. Yet thedarkneſs is more on the Eaft fide : 
ſhadow is 5,minutes deep, and che Limb 

/ * is loſt in the ſhadow. | | 

Iz, 101, All the Limb ſeen again, and the ſhadow 

ſeems but 3, minutes deep, and juſt uader 

» Eez the 


"P23 


a 
% 
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7 TA 
- | A op 
Bo Ns bk 


Et 


Time After Noon mt. h 
che Moon ſo thae the Eaſt and Welſt fide 
of the - are darkned alike. 
11, 22, The ſhadow little aboye 2. minute deep in - 
my Glaſs. 
"PU 25+ The ſhadow half a minute deep by my 
| Glaſs. , 
Ii, 27, The ſhadowgonein my Glaſs + But the 
Pennmbra (till covers almolt- : of the 
Moons Diameter, ff 
\C> 30, The ſhadow is here 
| of my naked Ey, h 
ſeen (hl, 
Ii» 35». The Moonas clear asat 9, 47 but yet the 
lower quarter ofthe Moon is much dusk- 
j er then the reſt of her body. | 
it. At Efton, eAnno Dom. 1655. upon Tweſda ANHATY Ie 
aftergoon,T obſerved the Eclipſe $4: wp LO An Minure- 
watch ReQtified by the Southing of the Stars. Clouds often hin- 
dred, but thus I obleryed. 
Ho. mis 
6. 4;3 The Moon growesdusk on the Eaſt fide. 
49: More dusk, yet all the Zib is ſeen. 
51: Here I judge the Moon to touch the Umbra. 
53: The Limb begins to be loft in the ſhadow ſo far as I can * 
diſcern both with the Teleſcope and without it, 
7. 0oZ » darkned 2,'Digits by eſtimation, 
07% Almoſt4. Digs. 
34+ Almoſt 7. Digits: hereche Clouds thicken, 
$. 295 >darkned about x0. Digits, yer almoſt all the Moon 1s 
: perceiyable through the ſhadow. : 
365 About 10. Digits, yet almoſt all the Limb perceivable, 
*g. 115 Abour 8 Digits, | 
23: 'Abouc 5 ; Digits. 
28: About 4. Digits. 
20% About 3. Digits. | 
th - xt Here I Lhe ead, The Limb of the 5 is all reftored, 
© , yet the Weſt fide of the Moon laoks duskiſh for 3, or 4. 
minutes longer. | 
12, At Eften, Anno Dem. 1657. 08 Munday June 5. the 


ne in the Judgement 
ut the Penumbra is 


Moon - 
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Moon roſe Eclipled : 1 obſerved the end thereof by the Azi- 
mth of Antares,to be 16. minutes after x0. 

13. At Eftor, Anno Dom, 1<5 7.00 Thurſday December 10+ 
1 obſerved the Ecliple of the Moon ending, when ſhe was appa- 
rently 34 degrees high, and me thought I diſcerned the Penums 
bra till hes Alcirude 35. it was 2 chick flying miſt, no Star but 
Jupiter could be teen with us all the time of this Eclipſe : abour 
one third(at the moſt) of the Moons Diameter was ; wr 'on 
the North fide, From the firſt Ecliptical oppoſition mentioned 
In this ( atalogne to this laſt is the ſpace ofa Meronique Year, 

Theſe Oblervations are faichfully reported, as I made them. 
I could haye ſtrained ſome of them to a better Harmony; if I 
Would have forged any thing, or uſed my own oy ry upon 
them ; but I rather leave them to the judgement © 


Readers ; eſpecially ſuch as have accuſtomed 
chemkehres tg Celeſtial Qbſeryations. + 


the learned - 


/ 


214. 


J—— 


—— 
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The Rudiments of eAſtronomy, 
Put into plain Rhythmes. 


The (onſtellations of the Fixed Stars, 


He Army of the Starry Skie 


Declares the Glory of God moſt high ; | 


Seen and perceived of all Nations 

In cighr and fortie Conſtellations. 
Firſt neer unto the Northern Pole 

The.Dragon and two Beares do Role. 


| Whole hinder parts and Tailes contain 
. The leffer and the greater Wain. 
* The Hair, the Bear- ward,and the Crowns 


And then comes Hercules kneeling down. 
And next below a place doth rake 
Great Serpentarius with his Snake- 


. Under the Hirp of Orpheus 


The Eagle and Antinous- 


"The Silver Swan her Wings doth ſpread 


Above the Dar t,and Dolphins head- 

Then Pegaſus comes on amain 3 

Andromeda followes in her Chain» 

The Triangle beluw her ſtands ; 

And at her feet in Perſcus hands 

The Gorgons Head. Above are ſeen 

Her '/2rent- Cepheus, with his Queen 

Caſſiop: . Not far below , 

Heniochus his Goat doth ſhow 

On his lef: thonlder : in his hand 

He doth the ſtormy Kids e8wmand. 
Here in the Zodiaque begins 

The Ram) the Bull, the Loving Twins 3 

The Crab, the Lions and Virgin:Tender, 

The Ballance, Scorpion, and Bow bender 

Goat, Waterman, then Fifhes rwain = 

Shall bring you round to th* Ram again- 
Fifreen [mages appear 

In the Southern Hemiſphear. 

The Monftrous Whale before the reft, 

Eridanus ſcarce wers his breſt : 

Over the Hare 07:01 bright 


7-6" "08 


Sparkles in a Winters night. 

Then comes the great Dog, at whoſe tayl | 
The famous Argo ſpreads her ſayl. 
Above the lin!e Dog doth flame, 


JFor whom the Latines had no name: 


Long Hydra on her tail alow 

Carries the Pitcher and the Crow. 

The Centaure holds the Wolfe by th' heeks 
The »Altar, and Ixions Wheel 

Are never ſeen of us: bur here 

The Southern Fiſþ brings up the rear, 


The Planets) 


Nder thoſe fixed Stars above 

Seven Planets in their Orbes do move; 
The high'R is S«rurn, Thirty Year 
He ſpends in Compaſſing his Sphear, 


: | Tw:fve Fupiter, and Mars im twain 
Sers forward and comes round again, 


Then in one Year the Sun diſplaies 
Three hundred fixty and five dayes, 
And near a quarter 3 which in four 
|Encompaſſings makes one day mores 
_ the Sur and us there fly 
Fair Venus and ſwift Mercury. 

Theſe alwayes near the Sun we find ; 
Not far before, nor far behind. 


\ 


| Do make a Moneth Synoficdd. 


TTFhe Moon's the loweit, who in ſeven 
| And rwenty dayes goes round the Heavens 


And above rwwo dayes more do run 
Before ſhe overtakes the Suns 
$o twenty nine and an half in all 


Theſe 


_— 0 IR A. = 3 


"TO 


2IF 


The Rudiments of Aſtronomy. 
"Theſe Planets make their courſe to th' Eaſtz{ Two Tr9piques bound the Suns high way | 


Though they be faſter hurled Weſt. 
And fix degrees the reſt may ſtray - 
Beſide the Suns Ecliptique ways 


The Circles of the S 'phear, | 


= preater Circles mark you ſhall 
Which equally divide this Ball, 
Juſt in the midft berween the Poles 
From Eaſt to Welt th' Equaror rolles-' 
Th' Ecliptique euts him ; and doth ſlide 
Scarce twenty four deprees aſide. 
Horigon even with the ground 
From Stars below our fight doth bounds 
Meridian upright doth riſe, ; 
Parting the and Weſtern Skies: 
Two Colnres thraugh the Poles do run 
Quartring the Circle of the Sun-  * 
One where the Spring and Fell beginy 
Th' ocher where longeſt dayes come in? 
Four leffer Circles (mark them well) 
Are to th' Equator Parallel. 


Shewing the Long't and Shorceſt day, 

The Arigque Circle curs the Beares, 

Th' AnterFique oppoſite appcares- 
Meridians half wwenty four 

For Hours and for Degrees riineſcore, 

Through both the Voles och World do 

And th EquinoQia! down right eroſs. (pals, 

And ninefcore Parallels hach thar line 

By which Stars North and South declines 

Th' Ecliptique hath his Longirudes, 

And Parallels of Latitudes 

'For Stars 8 but in Geography 

The Towns befide th' Equator lie- 
Over our Head, and under Feery 

The nineſcore Aximuths do meer, 

And here as many Parallels 

Of Altirude Horizon tells, 
Longirudes, and Meridians all, 

And Azimuth, great Circles call- 

Bur all their Parallels in Heavens 

Being leffer, cur the Globe uneven- 
Degrees three hundred and! threeſcore 
Hath every Circle and no more. 


i, When 1 conſider thy Heavens, the work of thy Fingers, the 
Moon and the Stars which thou haſt ordained, 
What « Man that thou art mindfull of him? Or the 
© Sonof Manthat then viſiteſt him, Pf, 8. Fa 


© of 


Errata. . 


Some Faults have been committed between the Writer aud the 
Printer; the cheif whereof the Reader is deſired ta amend a: 
followeth : 


pag-and line. Faults Amendments, 
23 3, 4+ &c- to 30. inthe Title 
The firft B ok of the Fabriqueof The firſt Book Of the Fabrique of 
the Planiſphere, the Planiſphear. 
31 and 32- inthe Title 
The [econd Book of the Projeions The ſecond Books Of the ProjeFions 


of the Sphear. * of the Sphere. 
Fo /03. mofſie maſlie. 
| Ky Declination Delineation 
4+ 16. look up look upon .* 
4* 35 eye beam ' eye-beame 
$. 13» Euclid. 4s 5+ Euclid 4. 5. 
* + 22, required of your Cempaſs over required. If your Compaſs reach 
reach ſhore 
S. 23+ ifirreach ſhort if it over-reach: 
6- 39. fitratures rucure © 
8. ſecant 67. 25593- 25593- 
The 5-laft Tangents want a _ You muſt add a Cypher to cach 
of them. 
9. 16. . wo ſo 
12. 18, all - all. _ 
13. 07. working it working. 
16. 19. foure ® we 
17. 12. Alamath Alamach 
21, Henerichus Heniochug. 
17. antop» Little rain little Waine 
18, 8. brow Crowne 
18, 30. Prxcepe Przſepe 
19. 16. Bedalpieure Bedaſgieuze 
23. Alhabeos Alhabor. 
20. 6. round the inner circle or edge round. The inner circle or edge of 
of this Ring ir muſt thjs Ring whit 
20, T4- naile ſcrewes male ſcrewes 
17. fimall ſcrewes female ſcrewes 
I9, bare beare 
22.30, is made andgongfor that year: is made. And ſo for _ year 
your ſcale your fcale- 
24. 9, bur one degree bur for one degree 
258. 7. pur out the = arks of Parentheſis( ) 
26, WS year Hcnr. 3» year of Henr 3+ 
23, Periods L Periodus 
28. alwayes, upon alwaves upon 
35, this, fer Fn thus (er 


28. t.ands. . Grofions Graſtons 20, 


p42,and link 


[| 
bl 


"Faults, 


A mendmints . 


ZO. 3 ſecond Meridional ſecond, or tho Me ridiona} 
33 6. ſeefor London namely for London 
33,21. on Eicv ation no E'evation 
34- i. withrhe which the 
G6 A&zunnth Rx" Azimuthes 
37. 6- theeyes place the eye is placed 
4Ts 3- © Center B Ay Center, B A 
48, 4- either; way: either way 
322 AC CA 
$0, 15. TZenirh, of Zenith of 
32. Zenithand B Fenith AandB 
$3. 12. 12 and 13 anmber  I2th and 13th numbred 
56. B. theſe fides : the fides. 
eo. iubrenderh A | which ſubtendeth A 
62. 17. fall falls 
63. 739. , wayes rayes : 
ult, of ' eeleatur _ 
$4,10. -min. at 70 min- and at 5O | 
» IT, berween ® dept- 34+ min» berween 18 and 24 mine * 
12. Here Refraction is as the Sun Her Refraction is as the Sun's 
65, I. your Mcridians your Meridian 
66. Zo. require enquire 
67, 3- Michal Michaels 
68.39, Long long 
73- 6. CHAP,II CHAP, XI. 
44 = ? Alrncabe Alrucaba 
9$. 12, firſtmade firſt mode 
96.29, Prict here " prick ; here 
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187.17. with an extenfion with any exrenfiou 
I74. 32. precrucem er crucemn 
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Errata: eſpecially the moſt materials, .- | 


a Vertical or a South Horizontal plain 


'The 


_ he. a. ed Es an ne. —_ 
(ar einre——w——_— cy —— > wr 


_ 3d Wb dba ins 
The Contents _ 


ofthe Firſt Book. 
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Geſt for Sights. 4h + 
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7» To dothe ſame in the S:cond Projefiion,more eaſily, 70 
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 Wajes. . 
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74 
13» To find the Declination of the Sun or Stars,by their Merid,.:n 


Altitude,and theElevation of the Pole, 


75 
'I4., To fird the Oblique Aſcenſion ard Deſcenſ/on,and the Aſcon= 


frowal diFFeren. + of the Sun or any Starby his Declmng. ton,and the 
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T9+ To find the beginning and end of Twilight,by the Suns Decli- 
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20, To find the time of the Colmical Riſing and Setting of the 


Stars,by their Declination and Right A {cenſron,and the Latitude 

of the Place. 84 

ZI To find the time when any Star riſeth or ſetteth Acronycally, 

by his Declination,end Right Aſcenſion,and the Latitude of the 
Place. . x 

ot find when a Star riſeth-or ſetteth Heliacally, b 

43%. Po find the Age wher any Altrologer lived,and what time of 

the Solar year the Seaſons hapned i hs Conntry,by knowing hs 

Latitude,and the Riſing of any Star in his tine, '8> 

24 The Latitude of your Place,the Declination, Altitude:Azimuth 

and Hour of the Sun or Stars,amy three of theſe being given,to 

nd the other two. OI 

25+ To find the Altitude and Azimuth of the Sun or Stars at any 

. time propoſed;the Latitude and Declination being known. © 92 
26. The Latitude, Altitude,and Azimuth grvey, to find the Decli- 

nation, and the Honr. " h 

27+ _ TheLatitude, Declination, ayd Altitude, given, to find the 

Hour, and Azimuth. 94 

28. The Declination, Altitude, avs Azimuth of the Sun given, to 

find the Hour, and Latitude, | | 95 

29+ * To find the Hour of the Night, by the Northing, or Southing, 

Riſing or Setting of any Stat, | 95 

39s The time of Day or Nietit given, to find in what Coaſt any 

Sr:.r is : and how much he i diſtant from the Horizon, or Meri- 

dian- 96 

37 The Time, and Latitude givey, to find the Altitude, and A- 

zimuth of ary Star : and thereby to get the k:owledge of rhe 

Stars, 96 

322 The Latitude of the Place, the Declination of a Star, with "” 

Altitude. or Azimuth given, to find both the Hour of the Star, 

and the Hour of the Night, 


| | 97 
* .33* Towr Latitude known, and the Altitude, aud Azimuth of any 


Star, Planet, or Comet, »bſerved, and the time of Night, how to 
find his Right Aſcenſion, #d Declination, CRT” ® 
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The Declination, ard Right Aſcenſiovof any Star oiven. ts 

3+ hs Longitude, and Lad, | "I wt I00 
7 he Longiude, ard Latiude, of any Star given, to find his 
Right Aſcenſion, and Declination ; and to place the Stars in the 
Mater. | XOL 


36. Th: Latitude, ard Declination of a Srar given, to find his 


Longitude, aa Right Aſcenſion, | | L03 

37- T he Longitude, and Latitude of two Srars given, to find their 
Diftance. | I03 

$, The Dcclination, a»d Right Aſcenſion of any two Stars given, 
to find their diſtance. | I04. 
The Declination of a Star or Planet, and his diſtance from 4 


"known Star given, to find his Right Aſcenhion, 104. 
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Fr The Latitude of a Star or Planet, and bu diſtance fro 


known Star given, to find hu Longicude. - mod 
41- To find the diſtance of two Stars by their Altitudes, and their 
difference of Azimuth obſerved at the ſame time. 106 


: 43s, To find the Angles of Station which any two Stars make with 


the Pole, by their Right Aſcenſion ard Declination + or with the 
Pole of che Ecliprique, by their Longitude and Latitude : or with 
the Zenith, by their Altitude ard Azimuth, 06 
*., Teo find whether three Stars be in one great Circle, by having 
"" their Longitude 4d Latirude, or their Right Aſcenfion and De- 


clination, or their Azimuth-a»d Altitude knows, Ioz. 


44." If a Comet or Stay unknown be ſeen in a- ſtraight line with 
tws other known Stars,and his diffance from one of the known 
Stars be obſerved; how to find the true place of the Comet or 


Star unknown. | I98 
45* The diſtance of a Planet from two known Stars being Obſer- 
, ved, to find his Longitude and Latude. . L09 
46. To find the Culmen Czli, and the Alticude Thercof, at any 
time propoſed. | IIL 
47. To find the Aſcendent or Horoſcope, and the other three 
Pri-:cipal Houſes, for any time propoſed. ,"I89 


"48. To find the beginnings of the other eight Houſes. - nnd 
49, To krowwhat degree of the Ecliptique is in the beginnirg of 


every Houſe. 114 
50% Another way to find what degree of th: Ecliptique # inthe be- 
. £inning of cu:ry Huuſe, and thereby to ſet a Fig:ire mere eafly 
then by the former Chapter, | 11.4 
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Chap. gle AA third way to ſet 4 Fignre with leſs labour, 116 


52, Howto place ary Star or Plaret in his proper Houſe, 117 
53. To find the diviſion of the Houſes, according t0 Caim- 


panus- xx$.- 
do - How to Dire't 2 Figure, L1B8 
Appendix, Corcermye Judiciarie Aſtrologers, $29 


55. To find the Angles of the Aicendent, or the Angle of the Ex 
cliptique with the Horiz 0n,avd the Altitude of the Nonagehmus. . 
oradus, «t any time. | ; 124. 

Fe Aſcendent ad his Amplitude, and the Alticude of Cul- 

men Czligiver ; ſoto repreſent the Eclip:ique, ihe you ray 
preſently find ot onely che Altitude of he Nunzgefumus gradus, 
but the Altitude aud Azimuth of every degree of the Ecliptique, 
at 0ne View. I25 

57. Todo the ſame another way, by the Horizontal Projection, very 
plainly. OT x26 

8 \, To do the ſame by the Nonageſimal Projedtion,if rhe Altitude 
of Nonageſimus gradus be fir/? grven,inflead of the Altitude of 
Culmen Czli, | 127 

59. The Nonageſimus gradus, ard his Altitude and Azimuth gi- 
vn, as in the' former Chapter ; How in the ſame Projetiion to 
get the Altitude aud Azimuth of any Planet or Star, vy his Lon- 
oitude .114 Latitude. TOOLS, 129 

60; - The Altitude and Azimuth of any Star taken, and either the 
' Aicendent, Nonagelimus gradus, or Culmen Czli kxown : How 
by the ſ:me Nonagelunal ProjeStion ro find the Stars Longitude 
and Latirude: | | 129 

6x. TheTatitude and Azimuth of 4 Srar,and either the Aſcendent, 
Seer; es gradus, or the Culmination giver, to find his Lop- 
oitude, | I13L 

62. E To fi:d the ParallaRical Angle; that i, what Angle the A- 
z1;muth maketh with ay point of the Ecliptique, by the Altitude 
of that point, and of the Nonagelimus gradus, IJT 


63. To find the Parallax of Alurude of the Sun, or Moon: 133 


64, The Paralladt que Angle, ard the Parallax of Aidtude given, 


10 find the Parall1x of Longitude and Latitude, 135 
65. To find the Moors Laticude, by her diſtance from either of the 
Nodi, called Caput, and Caudi Draconis, L 


66. To find th: Dominical Letter, che Prime, EpaR, Eaſter day, 
and che reſt of the moveable Fealts for ever, by the Calender, 
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Chap. 67, 
68, 


690 


diſcribed Book 1. 11. 
To find the age of the Moon, by the Epa&. 
T find in what Parallel and Climate a Place , by the Lati- 
tude pimes, | | 149 
T he Longitude and Latitude of two Places given, to find 
their Dittance, I4T 


70, TheLatitude and Diſtance of two Places given, to find the 
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difference of Longirude. . 142 

To find what degr-e of the Ecliptique Culminates in axo:her 
Country, at any time propoſed, irf the difference of Longuuce be 
known, ' ; 143 
7o find what a Clock it is in another Country, by knowirg the 
Hour at Home, and the difference of Lorgicude. 144 

The Longitude and Latitude of one Place known, and the 
R umb and diſtance of a ſecond Place, to find both the Longi- 
tude and Latitude of the ſecond Place. : 144 
he Latitudes and diſtance of two Places given, to find th: 
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I. He Preface, Of the kinds of Dyal-s. fol. 145 
2. , Theorems premiſed. 146 
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ny p/azn. 149 
4 How to make the Polar Dyal, and how to place it. 159 
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IO: How tomake the South 2d Norch Horizontal Dy2l. 160 
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| i5. How to moke an Eaſt r Well Retlining Dyal, - my 


I70 
16, How to find the Arches and Angles that are requiſite for the 
making of the Reclining Declining Dyal. | 
How to find the Hotary diſtances of a Reclining Declinirg 
Dyal. | TS 
18, How to draw the Reclining Declining Dyal, 179 
19, How 10 know at what Reclination ay Declining Plain ſhall 
become a Declining EquinoRtial Dyal- Plain, 10 be delineated af- 
ter Chapter 7, And how tofind the Oblique Aſcenſion of his 
Meridian «r Sub-ltyle, and the difference of Longitude, which are 
requiſite for his Delineation. 139 
An Admonidon concerning the five ſeveral Caſes of Declinirg 
Recliners, Ns « 8x 
How to make the Declining Horizontal Dyal, another way 
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20, 


21, 


then was ſhewed Chapter 12. 182 
22. To make theReclining Declining Dyal, avother wax. 185 
23» To draw the proper Hours of any Declining Dyal. 185 
240 


To kyow in what Conntry any Declining Dyal ſhall ſerve for a 
Vertical Dyail. 186 
25* To ſet aPlain Parallel to the Horizon of any Conntry pro- 
- poſed. | | 186 
26. How other.Circles of the Sphear beſides the Meridians may 
be Projeffed upon Dyals. ; 187 
How to d-ſcribe on any Dyal the proper Azimuths aud Almi- 
cantars of the Plain, | 188 
How by help of the proper Azimuths and Almicantars of the 
Plain,ro deſcribe the Equator avd his Parallels, on the Polar or 
Orthognomonical Dyal. I90 
Hoy to inſcribe the Equator And his Parallels, in the Equi- 
noRial er Parallelognomonical Dyal. I9T 
How to inſcribe the Equator ard his Parallels, i» a Oblique 
or Scalenognomonical Dyal, | 193 
To do the ſame by the Hour-lines of the Place, altheugh the 
Plain Decline or Recline. 196 
How to inſcribe the Horizon of the Place,with his Azimuths 
and Almicantars, i» the Horizontal Dyal. 196 
How by the help of this Furniture to place any moveable Dy. 
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Chap, 34. Howto maks a Vertical Dyal pert the Ceeling of a Floor with- | 
in Doves, where the Direct Beaws of the Sun never come.” 199 —, | 
A brief Def: r1P: 107 of 2 Crofl-Staft. 204. | 
A Catalogue of Ecliples, Gbſerved fizce the Year of ory 
Lord 1637. | | 2C9 
7 he Rudiments of Afironomy, Put into plain Rhythmes, 2 14 


| 
. 
A Catalogue ' of Books and_ Infiruments, Made and ſia by 
Joſeph Moxon, at hz ſh5Þ 0» Corn-hil, at rhe Signe of Atlas, 


He Catholick Plamfphere, call'd Blagrave's Mathema- | 
} tical Jewel, made very exaQtly on Palt- boards; abouc i 
4x 7. inches Diameter. ; 
: Globes Celeſtial and Terreſtrial, of all fzes; A | 
Book in Preſs for the uſe of them. By Foſeph cMoxon. | 
'- Sphears, & Ptolemear 
according . Tychonean _ ' 
to the Copernican 
With Books for the uſe of them, 
The Spiral Line. 
Gunters Quadrant and NoQturnal ; Printed and paſied, &c, 
Stirrups Univerſal Quadrat, Printed and Paſlted, &c, 

Sea-Plats, Printed on Paper, or Parchment,-and Palted on 
Boards, | 

Wrights Correttions of Errors, in the Art of Navigation. The 
third Edition, with Additions. | 

Vignola, or the Compleat ArchiteR, uſeful for all Carpenters, 
Maſons, Painters, Carver, or any Gentlemen or others that de- 
light in rare Building, 

A new Iayention to raiſe Water higher then the Spring. With 
certain Engines to produce eitherMotion or Sound by the Wa- 
ter : very uſeful, profitable and delightful for tuch as arecadgict- 
ed to rare curioſities : by Iſaac de Cans. | "1 

A Help to Calculation By 7. Newton, | n- 

A Mathcmaiical nnwel, ſhewing the ufe of Napiers bones, 
by 7. Dazſie. ; | 

A Tutor to Aſtrology, with an Ephemeris for the Year 658, * 
intended to be Annually continued, by . E. | 

& Alſo all manner of Mathematical Books, or Inſtruments, and ; 
" ©, Maps whatſoever, ate fold by the foreſaid Joſeph AMeoxen. 
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